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To the Right Honourable 
| PEREGRIN BERTY Knight, 
Lord VVilloughby,Beak,and Earsby, Lord 


Govemour of Her Majeſties Town and Caſtle 
of Barwick upon Tweed, and Lord Wardon of 


the Eaſt Marches of Zxglaxd, for 
and anempſt Scotland, &c. 


TA common opinion, Right Honourable, amongſt a great 
uber, who may be termed more wayward then wiſe, that 
the Art of $ onldiery may per feli be attained in two or 
three months practice, and that any common man in a few 
Ki weeks raining, having ſtene two or three chirmſhes may 
- + be called an expert ſonldier. Not confidering that a Ma. 
riner may ſaile ſeven yeares, and ger be farre from a Navigator, A number 
of mechanical Artifcers may labour divers years, and yet be ſarre from 
perfection; and a number of ſouldiers may ſerve many years, and yet have 
but the bare name of a ſoulditr : he may well be called a trained ſoulilier, 
that knowerh by the ſound of Drum and Trumpet, without any voice, when 
to march, fight, retire, & 6, that is able in marching, embattelling, encam. 
ping, and fi 77 ting, and [uch like, to performe, execute, and obey the lawes 
and orders of the field, that hath ſome fight in the Mathematicals, and in 
Geometricall Inſtrumen ts, for the conveying of Mines under the ground, to 
plant and mannage great Orduance to batter or beat dawn the walls of any 
Town,or (aſtle,that can/meaſure Altitudes, Latitudes, and Longitudes, 
& c. ſuch a ore may be tearmed in my opinion an expert ſouldier, though be 
never buckled with the enemy in the field, 


with thinſe.avd ty; 0 xaxe qualities in the Art Military, and above all 
with wiſcdome an Noble courage, to perform and execute any Honourable 
enterpriſe whatſoever for the hi nour and {ervice of God, your Prince, aud 
Conrtrey, the which our proud enemies have felt to their paine and your 


everlaſting fame, 


"1; + ace 


' Such per fections is well known to be in your Honour that you arefurniſhed , 


e 
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The Epiſtle Dedicatory, 


And although I wy ſelfe be but one of the meaneſt ſouldiers inthis Gar- 
riſon nom unden our Lordſhips & overnment(whom we pra) long to govern 
ever u being brought up from mythildehwodrnder a valiant Captaine in 

Military pre fſion, in which I have had a deſire to pradliſe and learne [ome 
ecrets rouehmg the orders of the field, and training of Souldters : as alſo 
concerning the « Art of manniging and ſbvoting in great Artilfery, I have 
thought it good( hearing of no other that hath done the likg before) to frame 
together certasne Arithmerticall and Geometrical! rules, to ſhew in part 
how neceſſary Arithmetick, and Geometry is for our profeſſion, the which I 
have ſet downe in two littie books : the one entituled Arithmeticall Milie 
tary Concluſions ; the other, The Art of Gunnery. The firſÞ I wrote two or 
three years fence, and beſtomed on my Captaine, Sir John Carie Knight, 
the which ( God ſparing life) I meane to corrett aud enlarge, and — 
put to the Preſſe: This other I have thought it my part te offer to your 
Lordſhips good conſideration, to be ſhrouded under your Honourable ſock. 
ter, to beare off the blows of envious tongues, which are ever ready to fpit 
their ſpight againſt any vertuous exerciſe : which although it be unworthy 
to paſſe under ſo honourable a protection, I hope your Lordſvip will in in- 
different ballance weigh my willing minae, to doe my Conntrey good, and 
Jour Honour any ſervice my poore ability # able to per farms; which if 
your Honour allow of, I ſpall think my paines well employed, and ſhall en- 
courage me hereafter to bring thus new found Art ints ſome better per- 
fettion, ſo farre as my poore ability is able to put in practiſe, or my ſimple 
bill in the Art will reach to. Thus loth to be tedions, I ceaſe, beſeeching 
God to preſerve your Honour with much encreaſe of Monour, to Gads 
#lory, and your hearts deſire, 


- 


Your Honours datifully 
at command, 


Thomas Smith Souldier. 


To all Gentlemen, Souldiers, Gunners, and 


all Favourers of Military Diſcipline , Thomas 
Smith wiſheth encreaſe of happineſſe. 


Entlemen, there was never Author, nor practiſed Gunner 
ever able (as I am perſwaded ) to deſcribe at full, or could 
ſhew perfectly the efficacy and force that Gunpowder is 
able to accompliſh, it being a mixture of ſuch a wonderfull 
operation and effect, as by daily experience we finde. And 
although divers men in divers ages, have invented divers 
engines and Ordnance for offenſive and defenſive ſervices by guypowder 
_ performed ; yet none hath, nor could ever attaine to that fn per- 
fection, to know preciſely what ſtrange effects the ſaid mixture is able to 
work. Alſo divers learned men have invented many excellent rules per- 
taining to the Art of Gunnery, and agreat many of them have and doe 


erre in the principals of their inventions: and the cauſe is, for want of due 
practiſe therein. For the Art of Gunnery doth require great practiſe and- 


experience to declare the rare ſecretts thereof: which is not for meane 
men to attaine to, for that the charge is great, | 

Aud albeit, Iam the leaſt able of a great many to take any matter in 
hand pertaining to the ſame Art, being but a ſworne ſchollat thereto, and 
my ability farre unable to put in practiſe that I would; yer becauſe I 
haveſerycd a prentizchood twice cold ſince I took my oagfh, and never 
hearing! of any that hagh compiled ul Arithmeticall rules or ſecrets 
{which is the fountaive head from whence all Arts or ſciences do ſpring ) 
into one volume, Ithought it my part and duty (according to my $kill 
to do the beſt I could therein, for the benefit of others, and that in the 
plaineſt manner I could, that ſuch as are not well ſeene in numbers Art. 
might the ſooner underſtand the ſame, And albeit Ihave herein ſhewed 
but a few Arithmeticall concluſions belonging to the Art of Gunnery, 
yet the experienced Gunner, or skilfull Mathematieian, by theſe few 
may deviſe a great many moe, for ſervice offenſive and defenſive, by 
Arithmetick and Geometry to be performed. 

| A 
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The Epiſtle to the Reader. 

All which concluſions (gentle Readers) I have chought beſt to frame 
in eaſie Queſtions, ſnewing the Anſwers or Reſolutions thereof. And a's 
though they bee but meanely framed, I hope you will accept the ſame in 
good part, the rather, for that they are a young Gunnets practiſes. And 
if there be ought herein that may profit you, yeeld me your friendly cen. 
ſure, I crave no more: or if in any place I have erred, either gently cortect 
it, or paſſe it with filence, or in friendly fort admoniſh me chercof, ] de. 
ſerve no leſſe. 

There are a great many that can ſpie a mote in another mans eye, that 
had need to have a beame pulled from their awne : ſome will ſcan very 
curiouſly, and ſooner finde two faults then amend one, If you be of that 
minde (friendly Readers ) I minde not to make you my Iudges 

The widowes mite was as well accepted as the gitts of the wealthy, 
A ſouldier in Alexanders camp, in the dry deſart, preſented to the King 
his helmet full of cold water, ſaying, if I could have gotten better drink, 
your Grace ſhould have had part : the which the King gently accepted 
and liberally rewarded, anſwering, I weigh not thy gift, but thy willing 
minde, But I ſeek no reward for my travell, but only you will weigh my 
minde is willing to doe my Countrey good, and to profit the Readers: 
and not to carp with Momus nor diſdaine with Zoilus, nor ſooth with 
Zautippus. In ſo doing you ſhall encourage me to ſer pen to paper, and 
to flic a higher 2 pertaining to this new found Art. Otherwife, if you 
ſpic out your ſpight againſt me for my good will, I will as meanly ac. 
count of your malice, and fo as I finde you, look to have of me. 


From my poore houſe in Bar- 
wick upon Tweed thus 2. of . Tour friend and welwiler 


(May, 1600, 


T homas Smith Souldier, 


PETEI Lucas Cannonier, in Com- 
mendation of the Author and his Book. 


Hake filly pen to write of Art, to him where Art doth dwell, 
eAndſay, the want of Eloquence doth ſo thy hand repell, 
That farre thy CMuſe unable ts to praiſe the eAnthorr ihill : 
Nor canſt thou paint thy minde, nor finely tel thy will. 
But as there needs no ſigue at dore, whereas the wine i pure, 
So need not I commend this worke, it all men will allure 
Tolove the Smith that forg d this work , who hath ſnch Art in fore, 
That better # then Art which trieth gold from ore: | 
At eur proud foes bave found, and 25 by ranince ig lit, 
And aid of the eAlmighty Tove, who doth defend our right. 
Therefore good Zeale gee poſt-haſte unto Fame, 
Ana bid her give this Book an everliving name. 


Peter Lucas Gifnner, 


—— _— 
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Rick A RAD Hops Gentleman in commen- 
dation of the work. 


O tell a tale without authority, 
Or ſaine 4 fable by invention, 
The one proceeds of quick capacity, 
The other ſhewer but ſmall diſrretion. 
Who writes concluſions how to uſe à pegce, © 
In my conceit deſerves 4 golden fleete.” © 


Who tabes in hand to write of morthy warre, 
Ard never marcht where any warre Was Wade, 
N yr never hopes to come in any jarrs, _ 
But tels the trial, knowing not the trad: : 
To write of warre, and note not what is is, 
May well be thought 4 work, begun amiſſe, 


1 


But he that by hu ſtudie makes it knowne, 
What thing warre is, and whereof is proceeds; 
D efenfive and offenſive reaſons ſhewing, + 
To thoſe that gape for honour by their deed: : 

A worrby wert who det nat count the ſame, 


In my conceit he doth a Sonuldier ſhame, 


For ſo be meant before he ſet it forth, 


F/: Smiths travell cannot woll offend, 


And if it chance to come where Souldiers wond, ' 
He it commands to ſeeme of little worth: 
For what he writes, he writes to honour theſe, 
Which wade in warres to triumph over foes, 


Richard Hepe Souldier. 


— —_— 


RICHARD ROTHERUPPE Gentleman 
in commendation. 


Hat max whom Martiall attempts 
& May raiſe te honour high, 
Let him peruſe with learned ? 
Smiths work, ef Gunnery. 


That Fountaine which ſuch ſprings ſends forth, 
Can never dry remaine : | 
1 meane the ground of Arti, from which 
All ſcience we attaine. 


A, Grammer, Munſick,, and Phiſick, 
With high 4Aftronemic. 
And other Arts Mathematich , 
eAnd brave Geometry: 


Thi Art of Gunnery likewiſe, 
Amongſt the reſt let ftand, 
Whoſe God-father this Author u, 
Which took the ſame in hand. 


Whoſe knowledge in thi famous Art, 
Deſerves eternal fame: 
For bu Concluſions excellent 
Doth well deſerve the ſame, 4 


Richard Rotheruppe Souldier. 


— — — — — 
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THE 
OF 


GUN 


NERY. 


A Table ſhewing the deminite parts uſed for menſuration, 


FOꝛzaſmuch as ſome of fyrſe meaſures are to be uſed in the Treatiſe 


following, it is requilite that J 
commonly uſed,and now in fozce ; beginning with a 


ſhew what kinde of meaſures arg 
barlep coꝛne, from 


whence all theſe hereunder, and a great many moe doe pʒocæd, as 


An inch 

A finger bzeadth 
A hand bzeadth 
A fate 


A pard 
An ell 
A ſpan 
A fote 
A geometricall pace | | 
A fadome 
10 fadome 
A furlong 
Dir Engliſh furlong ne _ '< 
A 1 oz rod 


A league (mile 
An Italian oz Engliſh 
A Germane mile | 
- 2 * 

ae 
24 grains of wheate 
20 pence (d2y 
12 Qunces 
20 grains of barley 
2 ſcruples 


11 2 pound 
A tonne 


| | 
| 


one pound. 


(z barlep comes laid end to end. 
4 —1 cones tn fþickneſſe. 


4 Hngers. 
12 inches. 
3 fete. 

5 quarters of a pard. 
3 2eadths. 


6 fete, o 2 yards. 
2 ſcoze, m 20 pards. 
paces. 
1 2 paces, 9; 660 fate, 
5 pards 7 25 03 76 feet 2. - 
- perches, 528 paces, oz 2640 fete. 
1500 PACLS. 
: br I 000 Paces,vz 5000 fat. 
2 furlongs. 


| 2 yards. 


600 feet, after ; ſcoze to the 100, 
one peny ol Tt opes weight. 2 


one [cruple of haberdepois weight. 
one d2amme 


2 THE ART 
A Table ſhewing how to weigh a great deale 


with few weights. 


Ts 
ſone to 40 with) 3. 
theſe 4 weights) 9. 
27. 

71. 


| one to 121 with. 3* 


Pon may weigh 9. 
any number of < thele 5 weights | 27. 
pounds from Cr. 


1. 

22 

| one to 364 win; 
i theſe 6 weights 0 
I's 


1 
This rule of weighing many things with few weights pzocedefh ol 
Ceometricali pꝛogreſſton. The pounds to be weighed, are weighed 
with as many namelike weights, to bs done either double oz th2e&fold, 
ſoin:time by adding one weight co another, and ſometimes by taking 
away aud adding to the contrary ballance. Example in a double reſpect; 
All termes to 15 are weighed with 4 weights ol pounds, as 1. 2. 4. 8. 
ſo in a triple reſpect, all pounds to 40 may be weighed with 4 weights, 
*S 1+ 2+ 9. 27. All pounds from 1 to 364 are to be weighed with theſe 

ſir weizhts, 1. 3. 9. 27. 81. 243+ aud ſo infinitely. 


Meaſures, 


The variety of mceſures are in a manner infinite, and yet are ali 

compꝛehended under th2e general! kindes, pꝛoceeduig from a point 
m Geometry, as Arichmetick doth from an unite; that is to ſap, 
Lines, Superficies, Bodies. | 

{ines having but only length, without b2cadlh of thickneNe, dor 
mecaſrre only Altitudes, Latitudes, and Longitcocs, ic. 

Duperficies, heing limited by lines, bearing length and bzeadfh, 
without depth oz thicknelle , in thele are knowne the contents of 
Paltenients, Glaule, Bosd, Land, ac. 

Bodies, being bornden by Superfictes , aud containing length, 
bꝛeadih, aud thicimeſſe, doe wake knowne the quantity of ali ſolid oz 
maſtive (ings, as timber, one, gc. Ail with requires the aide ol 
Ari:hmctick, to be truly meaſured. The dcfiniitons, termes, and o2- 
derly working ol theſe and all other, the Clements of Geometry will 
teach vou. 

Mere 


OF GVNNERY, 
Mere J thought to have witten bzteflp, oz rather to have glanced 
at the wonderfull ftrange effects that Arithmetick in able to wozk and 
attaine to; but finding that that learned and famous man Maſter Iohn 
Dee, in his Pathematicali pzeface upon Euclids Elements, dofh 
notably touch the ſame, ſhewing the rare p2operties and incredible 
myſteries that numbers Art can reach to; affirming that the effects 
thereof, of man, are not fully to be declared; it ſone ſtruck ine in the 
dumps, feeling mp ſelfe farre unable to ſoare ſo high. 


— 


How to find the cubicall radix or root of any number. 
A S in my Bank of the Art of warre , entituled Arithmeticall mili⸗ 

tary concluſions, I began with tye extraction of ſquare rets.b2ing 
a ſpeciali rule to wok divers feats belonging to the lald Art: So tn 
this Treatile J have thought beſt to began and ſhew how to extra 
Cubick rots , foz fhat divers concluſions ars to be done by (ge laid 
rule, in the wozk following, letting paſle all ioꝛ mer rules, as leile ne- 
ceſſary, the which are commonly knowne to every <ilde tyat hath 
any ſicht in the Arr of nunbzing. 

o finde the radix oꝛ tat cubicall of ann number, pon muff note 
how many figures oz numbers be in che totall ſumme thereof , and 
then, as is ſhe wed in the rule, how te ex trat the ſquare rot of any 
number, you make a pick oz point under every ofher number, be- 
ginning at the firſt number towards porr right hand: even ſo in this 
rule, in ſearching foz the cubicall rot of 2ny number, pou muff = a 
pꝛick under the fir it number towards pour right hand, and fo en- 
creaſe pour number of pꝛicks under every third number towards 
left hand, and your quoticnt-will containe ſo many figures as there 
be pꝛicks. 

3 If your number pꝛopounded be cubicall, multiply your quotient 
cubically , the pꝛodut of that multiplication will be the number that 
was pzopounded, | 

To multiply cubically , you muſt doe. as this example ſhe wech, 5. 
multiplied tn himſclfe, is 25. which 25 multiplied agame by 5, makes 
125, and ts acubick number. 

A cubicali figure is p2opoztioned as theſe figures ſhew, foz a cube 
is a ſolid body of ſir equati ſquares, oz ſides like a die. 


Example. 
I3* >a 
9 5 > 


4 THE ART 


It is requiſite in learning to extrat rats, to have in perfect memozy 


all thoſe cubick rots of digit numbers, and the cubes they doe make 
the which will be a great help in wazking , the which J have here ſet 
downe in a Table after Þ, Records oꝛder. | 

Now to ſ&ke foz the fir it figure oz rot, your | jr 
Table will ſhew you what number ſhall ſtand in 8 

the quotient, being due to the laſt pꝛick towards — 
your left hand; which figure ſo ſet in the quotient 
wultiplied cuhickly , tf it be equall to the number 4 


02 munbers above that laſt pꝛick, it doth ſhew '\__ 5 125 
tHat the ſaid munber o2 numbers are cubick ; but 6 | 216 | 
if it be moze then a cube number, then abate tze 7 3 
greateſt cube number that the quoticnt will make i To. 
from the ſaid numbers, and c.ncelling the fame, — | 
let the remaine ſtand over the bead uf the ſaid 2 | 729 


numbers, as is done in diviſſon of common numbers, aud ſo have 
you done with the fir ſt pꝛick. | 

Secondly, triple pour rot, ſctfigg the ſad tripled munber one 
place nœrer from the laſt pick, towards ycur right hand. 

Thirdly, multiply the ſatd triple by the ſ-1d quotient, the nun- 
— "NE thereoi is pour deviſo;, ta (et under pour ficlk tripled 
mnbcr. 

Fourthly , finde ent a number to be placed in your quotient, ſhat 
map thew how often times your teviſoz ts contained in the divident, 
v2 ntunbers (0 remaining over it. 

Fikchly, you mult multiply yorr deviſoz, by the number laſt placed 
iu your quoticnt, firſt drawing a line inder pour deviſoz, ano that 
— ariſech ol the ſaid multiplication muſt be placed under the ſaw 
me. 

Sirihly, pou muſt ſquare the number laſt placed in pour queticnt, 
and multiply the ſaid ſquare by the triple of pour fir ſt qudtient mun⸗ 
ber, and the ſumme ariling of chat miltirlication, ſet under the line 
ene place neerer towards pour right hand. i 

 Devenfh/y , multiply the number laff pleced in peur quotient cu- 
bicklp, and (t the ſame cube numbers under the line, bencath the 
other nunbers, one place n&rer towards pour right hand: ano 
then d2awing a line under the ſame, adde all thoſe mim bers toge⸗ 
Wer; the ſunme ariſing cbate from the other pꝛick that ſtauds to⸗ 
wards the right hand in your divident, and if nothing remaine, 
the number p2opormbed is a cubick number: Fut if any thing 
remame, we nunber pzopounded is no cubicke number; brt 
— the quotient doth ſhew the rareſt aibick rate in the p20po- 
en. 
In this ozder pou unit woꝛk by cberp pꝛick, how many ftg”res 
uber the nambers pꝛopoinded contame. 
T- 


—_— as , . ..T.... cz 


OF GVNNERY. 5 
To finde a Denominator to the cubick remaine. 

If the mumber pꝛopounded bee not cubtcall , aud that pon deſire to 
know the true denominatoꝛ to the cubicali rematne, pou muſt ſquare 
your cubick rot, and then friple the ſe id ſquare, and after triple the 
rot, adding all thoſe ſummes together, and ts the totall of the ſoid ad- 
dition, adds one imity, ſo habe pou the true denominatoz cvbicall , 
the which you mop abbꝛeviate into leſſer termes by Abbzeviation, ac- 
cozding to pour delice. | 
Oz yen may finde the denominatoꝛ cubicali by multiplying the rat 
in the triple ol anotyer number that is moze by one unite, noz the ſaid 
ret: and then adding one unite to the pzodurt of the ſaid nulltiplication, 
you have your defire. | 

An example how to work to finde the cubick root. 

Admit the ſumme oꝛ numbers, whoſe cubick rot you deſirs to know, 
be 32708, A ſet the p2tck under 8, and under the figure 2 ſtanding in 
thc fourth place, as in the wozk here pou may ſ& ; ano J finde that the 

, greateſt cubick number in 32 is 27, and; is his rot, 
which 3 7 xlace in the quotient, and his cube being ©; 
27, I (lubfracdt from 22, ſo reſteth 5- AndſoJhave 2 768 / > 
done with the firſt pꝛick towards mp left hand, as -__ ͤ 
here in the wozk you map lee. _ w7 

Then triple the quotient 3, and it is 9, whith J ſet one place from 
the lait = nerrer towards mp right hand. And then J multiply the 
triple of the quotient being 9, by the ſaid quotient 3, ariſeth 27, the 
w ich J place under 57, dꝛawing a line under my deviſoz 27, ano then 
I ſk how oft J can have 27 the deviſoz in 57, which G5 
is a part of the dtvident, the which J can have but 2 2-27-68 (32 
times, which 2 J place tn the quotient, and by ge 
ſaid 2 J multiply the deviſoz 27, Lo ariſeth 54, which 8 
3 7 under the line under the deviſoz, as here 2 
vou [&-. 
And then J ſquore the number laft placed in the quofient, being 2, 

and it is 4, which guare J multiply by the triple of the firſt quotient 
number being 9, ariſeth 5 , which I place under 54, one place neerer 
te wards the right hand, as here pou may ſe. A 
fhen Funk ie the digit 2, cub. ariſeth 8, ta 
be ſet under the line, one place 1 — towards the S 7 O 
right hand, and adding all fheſs ſummes together, 2768032 
there ariſeth 5768; the which ſubſtracted from the 8 _ 
number belong ing to the firſt pꝛick, there remame m2 
nothing; lo J (apy that 32768 is a cubick number, F 4 


aud ;2 is the true rot thereof. You may pꝛove it Xx & 
by multiplying the quotient cubickly , and abating £ 
we pꝛodut᷑ from the nuniber pzopornded, there will — 7 
remaine nothing. 
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THE ART 


To fiade the rceareſt root of a number not cubick. 


Queſtion, 
7 demand the tre cabick rat of 117884. 
Reſolution. | N 
ye pzicks placed in oꝛder as befoze, J finde there will be but two 
figires in the quctient, aus that the cubick number of 11718 64, whoſe 
cithick rot is 4, which 4 J place in the quotient, and his cube 64 being 
abatcv from 117, there remaines 53 to be placed over the laſt pꝛick: 
tuen tripling the quotient 4, ar iſeth 12 to he ſet down one place nearcr 
towards mp right hand, aud then miltiplying the quotient by the ſaid 
triple, doth ariſe 48 foz a deviſoz, which J let in his plice, dzawing a 
line under hiin, as in the f2mer wonk you (&. And then J make 
ſcarch how oft J can habe 48 in 538, which J can have many times, 
but moꝛe then 9 times J muſt not take; ano tyercfoze J ſet downe 9 
in the quoticnt, and muſti lying the ſame by the deviſoz 48, ariſeth 432 
to be placed under the line under the deviſoz, then J doe multiply the 
ſaid 9 ſquarely, ariſefh 81, the which multi ued by = 
12 being the triple of the firſt quotient, ariſeth 972, * 263 (5 
the which JF ſet downe one place nerer towards 3 2 TY F 1 
my right hand; and then J multiply 9 cubickly, 7-7 9 
artſeth 729 to bee (cf downe pet one place ncrer & 
towards my right hand: and adding all thoſe ſums 12 
together, the totall is 53649 which abated from 2 
53884 , relts 235. And thus J afficme , that 59 
is the neareſt cubick rot in whole numbers of 432 
117884, as here by the woꝛk yon map ſee, 972 
2ow to finde a denominatoz foz the 235 remain 29 
ing, J ſquere the rot 49, ſo ariſefh 2401. Then J 53649. 
triple the ſaid ſquared number , aud there ariſeth 7203 ; and then J 
triple the rot 49, ariſeth 147, to which J adde one, and it makes 148. 
All which ſummes ioyned together. make 73; 1, and ſo the true cubick 
rot of 117884 is 49 and e parts of an unite. 

Theoremes ſhewirg the true p20poztton that a bullet of one mettali 
vearcth to the like bullet of a contrary metall, agalſo the pzopoztion 
that the circiunference of a he let oz globe t. beareſh tothe diameter, 
and of the ſuperficial! cont ut thercol to the diametral ſquare thereof, 
thc which accozding to Arcliimedes are thus p2obed. 

All circles are equall to that right angled triaugle,whoſe containing 
ſide s, the one ts equall to the ſemidiameter, the other to the circum- 
kercnce thcreof. | 

=ys p20po;tton of all circles to the ſquare of their Diameter, is as 
11 fo 14. 

All globes beare together triple that pꝛopoꝛtion that their Diame- 
ters doe. The 
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The circumference of any circle, is moze noz the triple of his D ia. 
meter, by ſuch pꝛopoꝛtion as is leſſe then; and moe noz 1+ 

A — of iron, to the like bullet ol marble ſtone, is in pꝛopoꝛtion 
as 15 to 34. 

A bullet of lead to the like bullet of iron, is in pꝛopoꝛtion as 28 is 


fo 19. 
A _ of lead to the like bullet of mrarble fone, is in p2opoz- 
WS4 lors 
The tDiameter of any bullet gc. is in pzopoztion to the circum- 
ference as 7 to 22. 4 


How by knowing the true weight of any one bullet, 


and the diameter of the peece due forthe ſaid bullet, to 
finde out the weight of any other bullet belonging to a 
contrary peece of Ordnance. 


Queſtion. 

Admit a Demy Cannon of 7 inches Diameter ſhat an iron bullet 
of 32 pound weight, J demand what weight ſhall that bullet be ol, that 
ſerves a Cannon of 9 inches diameter: 

Reſolutions 

To anſwer this and ſuch like, there is a generall rule; foz Euclid 
in his ſirfh Bok ul geometricau elements, hath demonſtrated and p20- 
bed, that all globes are in triple 1 — to their Diameters; 
thercfoze J multiply the pꝛopoꝛtion of each bullet yy and'J finde 
the cube of 7 is 343. aud the cube ol 9ts 22 Then by the rule of 
p2opoztion I ſay, if 343 peld 32 pound weight, what ſhall that bullet 
weigh whole cube is 7297 So multiplying 729 by 32 pound, the 
weight of the leer bullct , -artſefh 22228, which divided by the 343, 
being the cube of the leſſer bullet, pelds in the quotient 68 pound ano 
7 parts of a pœmd, ſo much ſhati that bullet weigh that ſerves a 
Cannon of 9 inches diameter, as by wozking the rule pou ſhall find. 


Another eaſie concluſion, how by the weight of a ſmall bul- 


let known, to find out the weight of a greater. 


Qeeſtion. 

A bullet of 3 inches diameter weighing foure poimd weight, what 
ſhalt a bullet of the ſarfre metall weigh whoſe diameter is twice the 
heigth of the foziner (that -4 6 inches high: 

Neiolution. ir 

J wozk in the ozder of the foꝛmer concluſion, multiplying the dia- 
meter of each bullet cubicaliy, and dividing, as afoze ts ſhewed, the 
quotient is ; 2 pound weight, ſo much ſhall the greater bullet weigh. 

xamp C 
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Example. 

In fhe laſt conclufton the weight of the greater bullet weighed 2 2 
pound, being 6 inches diameter, how ſhatl J finde the weigt of a bullet 
of the ſame metall that is but halfe that heigth. 


Relolution. Fa 

J finde the cube of 6 is 216, and the cube ol; is 27, ſo framing we 
converſe rule of 3, J ſap, if 216 peeld 32 pound weight, what will 27; 
And multiplying 27 by 32, and dividing the p2odurt by 216, the quo- 
tient yeelds 4 pound, the true weight ol the teiler bullet. And note that 
if you know the diameter and weight of any bullet, and would know 
the weight of one that is but; the heigth of the firft, the leſler ſhall be 
in weight but the, part of the greater. D2 knowing the weight of 
any bullet, if yu would know the weight of another of the lame metall, 
being twice the heigth of the fozmer, the greater thali weigh 8 times as 
much as - leſſer, as in a figure demonſtrativelp hereafter dzawne 
you map ſee. 


How by knowing the weight of any bullet whoſe diameter 
containeth both whole inches, and parts of whole, how you ſhould 
work to finde out the true weight of another whoſe dia- 
meter ends with a fraction. 


Queſtion. 


If a Sakeret ſhot a bullet of 2 inches 4 diameter, of 3 pound weight, 
what ſhall a Culvering ſhot weigh of 5 inches: diameter - 


Reſolutions 


To auſwer this oz ſuch like, J reduce each bullet into his pzoper 
fration, ano J finde that the bullet of 2 inches; diameter will be in a 
fraction *3 oz 11 quarters, and the Culvering bullet of 5 inches; heigth 
will be; then J multiply each of theſe 2 fractions cubicaliy, and 3 
finde that the cube fraction of the lefſer bullet is and the cubick 
fration of the greater is; which kuowne, J ſet downe under th2& 

d ( the weight of the leſſer bullet) the unite r, and it will repꝛe⸗ 
ent a frati2n thus , and then lying and dfviding by the g 
rule in fractions, 7 find that the weight of the Culvering thot of 5 in 
ches diameter will weigh 20 pound weight and almoſt 3 pound, ag 
in the wozking pou may finde. 


How 
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How by knowing the diameter and weight of an iron bullet, to 
finde the weight of a bullet of marble one of the like diameter; or how 
by knowing the weight and heigth of a bullet of marble, to find 
out the weight of an iron bullet of like heigth. 


Queſtions 


Admit an tron bullet of 4 inches heigth weigh 9 pound, J demand 
what {hall a bullet of marble ſtone weigh ol like diameter; 


Reſolution. 


In a Theozeme afoze mentioned, J finde chat a bullet of iron to the 
like bullet ol marble ſt one, ſhall beare ſuch pꝛopoꝛtion as 4 ts to 1 5. And 
therefoze J multiply fye weight of the tron bullet knowne, being 9 pound 
by 5, ( tye pꝛopoztion the ſtone bullet beareth thereto) ſo ariſeth 135, 
which divided by 34, the quotient is 3 pound, aus parts of a pound; 
mat is, 4 pormd wanting r part of a pound, ſo much ſhatl the bullet of 
marble ſtone weigh that is in diameter nd circumference eguall to the 
like ballet of tron. In like ozder reducing the weight of the {tore bullet 
into his pꝛoper fraſt ion, pou ſhall have „ pound, which divided by 15, 
thc p2opoztion the ſtone bullet beareth to the like bullet of iron, your quo- 
tient is 9, the number ol pounds that the it on bullet wergheth. 


How by knowing the heigth and weight of an iron bullet, 
to finde out the weight and heigth of the like bullet of lead. or how 
to finde the weight of an iron bullet, by knowing the weight 
of a leaden bullet of like diameter. 


Queſtion, 


There ſe a Carnon that {oats an iron bullet of 72 pound weight, 
what hall e b::Uct ol lead of rye ſame diameter weigh: 


Neſolution. 

To wazk this, J note fhat the fhcozeme before ſaiſh, that a bullet of 
iron to the like ballet oi lead, chli beare ſuch pꝛopoꝛtion as 28 is to 19, 
therefoze 4 multiply 72 (the peunds which the iron ſhot weigheth) by 
28, ſo ariſech 2016, lohich divided by 19, the quotient is 106 pound -., 
ſo much will a leaden bullet ive igh that is pzopoztionall to an ix on bullet 
of 72 pound weight. 

Jn this oꝛder by working, as J habe ſhewed in the end of the laſt con- 
cluizon, vcu map, by knowing the weight of the leaden bullet, finde out 
the weight of the like ballet of iron. 

C 


How 
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How you may finde out the weight of any ftone bullet of mar- 
ble,by knowing the weight of the like bullet of lead, or how by knowing 
the weight of the fone bullet, to finde out the weight of a 

lead:n bullet of like proportion. 


Queſtion, 

If a bullet of lead weigh 105 pound, what ſhali a bullet of marble 
{tone weigh el the lelfe like pzopoation ? 

| Reſolution. 

To anſwer this, { finde that a bullet of loed to the like bullet of mar- 
ble, beareth ſuch pꝛopoꝛtion as 4 to 1. Therefoze multiplying 106 by t, 
and dibiding the p2odixt bp 4, the quotient will be 26 pound and ; ſhew- 
ing the true weight of a tone biilet, that is paopoztionall to che liks 
bullet of cad, : | 

And now to finde ont the weight of the leaden ſhot, by knowing che 
weight of the ſtone ſhot, reduce ſhe ſtone bullet into his ＋ fraction, 
you ſhall have , and ſetting 1 under 4 fraction wile, multiply the mu- 
meratoꝛs together, and like wiſe the denominatoꝛs, and dividing the pzo⸗ 
dur a 1ſing of the numer atoꝛs by the pꝛodut of the denominatozs, pour 
quotient will be 106 pound, ſhewing the true weight of the leaden bullet, 

If you have oz doe know the weight and true heigth of a bullet of 
fone , oz any other metall, and are deſirous to know the weight and 
heigth of another bullet that is greater d leſſer, and of the ſame metall, 
in woztiing as the firft concluſton ſhewefy, pou ſhall have your deſire. 


To finde out the circumſerence of any circle or bullet. 
Queſtion. 

J demand how many inches is about the circumference of fhat bullet 
whoſe diameter 1s 9 inches: 

Reſolution. 

To wozk this, oꝛ any ſuch tike, there is agenerall rule, as us, that 
the pꝛopoꝛtion of the diameter to the circumterence is as 7 to 22, therfozs 
multiplying the diameter 9 by 2 2 ariſeth 198, which ſummt divided by 7, 
the quotient is 28 2 ſhewing the true number ol inchos about che cir- 
iumferente of a bullet of inches diame ter, as tye figure here demonſtra⸗ 
ted ſheweth- 
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How you may by knowing the circumference of any bullet, 
finde out the heigth or diameter of the ſame 


Queſtion 

Tye circumference of the bullet in the laſt concluſion contained 28 in: 
ches; as in the demonſtration pou may ſ&: J would know how # 
ſhould wozk to finde how many * 1 the diameter of the ſame is:! 

| Leſolution. 

To anſwer this and all ſuch like, F muſt wozk contrary to fhe foꝛmer 
concluſion, firft reducing the whole number and bzoken vemg 28 m- 
ches; into yo pzoper fratt ion, and it will be then multiplying by 7, 
accozding to Archimedes dotrine, and dibiding by 22 uotient will 
be 9, ſo many inches is fhe diameter of the ſame bt: 2 8 

In this ozdir pou may finds ant the dizmeter and circumference of all 
other bullets. 


How to finde ont the ſolid content of any bullet, &c. 
Queſtion. *» 


There is a bullet of iron, whoſe diameter containech 9 inches, how 

many ſquare inches ts in the gp woes t thereof : 
CLIOLUTLIONs 

To know this and all ſuch like, there is a generall rule, as thus, to 
multiply the diameter in his ſquars, J meane cubically, and then Weta 
that pʒodut by 11, divide the totall ſumme by 21, the quotient ſhewefh 
the number of ſquare inches in that ſphericati globe oz bullet, foz 9 mul- 
tiplisd cubically ariſeth 729, which augmented m 11 is 8019, that totall 
divided by 21, yeldeth 38 1 inches, and 5, ſo many ſquare inches of iron 
will be in a bullet of 9 inches diameter. 


To finde the true content of the ſuperſicies of any circle 
drawn upon a flat, as on a table or paper, &c. 


Queſtion. 

There is a circle whoſe diameter is 21 inches, J demand how many 
ſquare inches are contained 92 circumference of the ſane: 

elolution. 

Do reſolve this oz ſuch like, there is a gensrall rule, in taking + the 
diameter, and multiplying it in: he circumkerenca, oz ſquaring fhe-dia: 
meter, and multiplying the pꝛoduit by 11, ans dividing the reſult by 24, 
the quotient ſheweth the Area oz content of all the ſuperficies within the 
circtunference thereof. 1 8 

xample. 


The ſquare of 21 is 441, which multi _ by 11 {8 4851, fhat a 
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by 14, pceldefh in fhequotient 346 inches . Oz ofher wapes, take the 
halfe of 21 inches, that is, 10 inches 5, and take; of the circumference, 
which ts 22 inches, reduce them into fractions accozding to the rule, you 
habe ; foz the diameter, and fo the circumference, then multiplying 
the one by the other, the pꝛodut is *£, which divided by the denomi⸗ 
natoz 2, yeeldeth in the quotient 345; as befoe. Jn this ozder you may 
finde out the content of the plaine of any circle. 


To finde out the circumference of any bullet or globe 
divers and ſundry wayes. 


Queſtion. 

How many inches is about the circumference of that bullet oz globe, 
whole diameter is luppoſcd bs on inches high: 

c1otutions 

Aſter you have with pour callaper compaſſes found out the beigth ol 
the diameter, multiply tye ſame by 22, ſo there will ariſe 462, the which 
divided by 7, the quatient will be 66 inches, the true meaſure of the 
circumference. 

Another way. 

Triple pour diameter, and thereto adde the 4 part ol the ſame, pour 
p20dult is the circtanference, 

Example, 

The triple of 21 is 5;, and he part of 21 is 3, which added to 63, 
is 66 inches, as befoꝛe. 

Another way to work the ſame, 

Lok hew mary times you can have 7 in the diameter, ſo m my times 
muſt pon have 22 in the circumference. Example. The diameter being 
21 inches, divided hy 7, p&elds in the quotient 3, by which if you multi- 
ply 22, your pꝛodut will be 66 inches, foz the cirtunference, as befoze. 
In this oꝛder you may Ende cut the circimfexence of anp ballet, oꝛ ſphe⸗ 
ricall body, ⁊c. 


To finde out the ſuperficies of any round body, as bullet, 
globe, &c. diveis and ſund y wayes. 
-Hion. 

J have a deny Cannon bullet of 7 inches diameter, J dem no how 
many inches the lupei ficiali content thereof is: 

; Reſolucion. 

To anſwer (his and all ſuch like, J muſt in the oꝛder befoze ſheſved, 
unde out the cirunnkerence of the bullet, aud 3 finde that a bullet of 7 
inches diameter thait contatre 22 inches in cireuntercence, which circum⸗ 
#771Nce being multiplied in the di- meter, ariſeth 154 mches, the true 
number of inches contained upon the ſuperficie of à bullet of 7 inches 
meter. Anochey 
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Another way. 

Pultiply he ſquare of the diameter of any bullet oz globe by the 
pꝛodut is pour deſire. Example, The bullet whoſe dizmeter was 7 in- 
ches being ſquared, the ſquare theresf is 49, which multiplied: by 22, 
—— 1078, which ſumms dibided by 7, the quotient is 154 taches, as 

e. Another way. 

Divide the ſquare of the circumference of any bullet by / your quo- 

tient numbers will ſhew vou = 2 meaſure of thc ſame. 
Xxample. 

The circumference of the bullet afozenamed of 7 inches diameter con- 
tainety 22 inches, the ſquare thereof is 484 inches, that number divided 
by as pou dos in fractions, in ſetting an unite under the ſquare num- 
ber thus, **+ and multiplying the ſaid ſquare munber by the denomt- 
natoz of the other fraction being , ariſeth 3388, which __ the 
— 22, the quottent is 154 inches, the ſuperficiatl co there: 

, as befoze. 


How you may finde out the ſolid content or craſſitude ofany 
round bullet or globe, &c. divers wayes. 


Queſtion. 

In the queſtion befoze pꝛopounded of the bullet, whoſe diameter was 
21 inches, J would know how many inches is in all the lolid oz mallice 
content thereol 7 | 

| Reſolutions | 

J multiply che diameter cubickly, ans after multiplieth that cubick 
number by 11, ſo at iſeth 101871, the which divided by 2r, my quotient 
is 4851 , thewing there is ſomanp inches in the ſoltd content of a bullet 
oz globe of 21 inches diameter. 

Ancther way. 

Multiply ſhe cube of © tye-ctrcumference by 49, and divide the pzoduct 
ariſing thereol, by 305, pour quotient will ew your deüre. Example: 
Lhe ctremmnfecrence oi a bullet whoſe diameter is 21 inches, container 
E6 inches, then thereof is 33 inches, the cube whereof is 35937, that 
ſumme wultiplied by 49 is 176091 3, Which divided by 363, the cuo- 
tient is 4551 inches 58 beloze. 


Ho you may by knowiog the diameter and weigbt of ary 
bullet, or other tound body, finde out the diameter of any 
bullet or globe that weigheth twice the 
weight of the former. 


Q1ettion; 
© here is a demy Culvering bullet of 4 inches diameter weighing 9 
pound, q demand the ti ue heigth of that bullet which wergheth 18 pound 
C3 


Re ſolution. 


weigit. 
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Reſolutior 

To wozk lis aud ali ſuch like demands, this rule in generall in mul⸗ 
tiplying thc heigth of the leller biet whoſe weight is knowne cubicalty, 
tyen doubling at ſumme, and cxtrating the cubick rot tyerevl , the qua; 
tient will aul wer pour gueſfion- 

Example. ä Bs ; 

The bullet afoze named of 4 inches diameter, being multiplied cubi- 
cally is 64, that ſumme doubled is 128, the cubick rot therevi is 5 tm- 
ches, and a fration remaining ſcatte the paxt of an inch, ſhewing the 
true heigth of a bullet (at weigeth 18 pound. In this oꝛder if youhave 
a bullct that is; times as heavy as another of like metall, whoſe weight 
ts knowne, ano that you deſire to krow the diameter of the greater 
bullet; in tripling thc E&bick number ol the leſſer bullet whoſe diameter 
is knoume, aud cxtraiting the cubick rat thercof , you than finde out 
the true heigth of the greater bullet. Oz if you would finde out the 
heigch of any bullet of like metall, that weigheth 4 times as much as 
anocher billet whoſe weight is knowne, quatt iple the cubick number 
ol the diamcter of the leſſer bullet, aud extract the cubick rot thereof, 
vou quettent will ſatisfie you. ©2 -# 5 bus . in wozking as 
J havs ſhcwed, pou may finde your requeſt. 


How you may Geometrically finde out the diameter of any 
bullet that weigheth twice as much as another 
knowne bullet. 


Z ake the true heigfh oz diameter of the icfſer bullet whoſs weight pou 
know, ano ſquare the ſams ag pou ſ& in the figure following. Then 
d25w a line that may divide the (aid ſquare in 2 equall parts, in the 2 op- 
polite angles, and that line ſhall be the diameter of a bullet twice the 
weight of the other: then divide fhat diametriail line in 2 equall parts, 
ſetting one fat of pour compaſſe in the center oz midſt thereof, aud with 
the other fot dzaw a circle, and fat circumference will ropzeſent the 
p;opoztion of a bullet twice as much in weightas fhe leſler. 


D 
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How you may Arithmetically prove this concluſion, 


The diameter of the leſſer bullet is; inches, the ſquare of it is 25, that 
ſunmme doudle is 502 the ſquare rot of 50 is 7 ana ſs much is the dia- 
meter of the greater bullet, as in the figure her e dzawne pou may lee. 


Another way Geometrically to finde the diameter of any 
unknowne bullet that is double the weight of a 
knowne bullet. 


Dzaw a ffralght line of what lengfh you fhtnk god, as pou ſ& the 
line A. B. then dzaw another crofle line pe cular to fhe / a" 
as pou ſee the line C. D. nete the meeting oz croſſing of the Imes, as is 
the point E. This done, open your compaſſe the iuſt length of the dia- 
meter of the leſſer bullet whoſe weight you would double, ſetting one 
fot of the compalſs tm E. and the other in D. and meaſure towards B. 
twice that diameter, as is done in the points F. G Then divide the line 
E. F. in 2 equall parts in the point H. and after divide the line E. H in 
2 equall haltes, as in the point I. And laſtly divide the line I, H. in a equall 
parts in the point K. Which done, open pour compalſle, placing one 
fot in K. aud the other in G. dꝛaw : a circle, as you ſee, J doe the ſemis 
circle L. C. G. After divide the une C. D. .in-2-equail parts in the 
point and opening poi compadle the juſt mideneſſe of one of thoſe 
parts, ſe\\one fot in M. and with the other fat dzaw the line C. N L. 
Which done, the bullet whole diameter is the line L. E. will weigh 
twice as much as fhe bullet whoſe diameter is the line E. D. as Euclid 
in his 6 bok of Geoinet:1call Clements dolh demonſtrate and p2ove, 
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The greater circle O.doth ſhew the pꝛopoꝛtion of a bullet that weighety 
— — =_ as the lefſer circle N. both the ſaid bullets being caſt of one 
iks metall. 


Another demonſtration to prove the former 
conclufion by numbers. 


In a concluſion befoze ſet downe, where the bullet of a demp Culve- 
ring of 4 inches diameter weighed 9 pound, J p2obed® xt a bullet whoſe 
weight was 18 pound ſhenld be mae then 5 inches di meter. Even (g 
I have hereunder divided the line E. D. of the fozmer concluſton, being 
ſuppoſed to be the diameter of a bullet whole weight is knowne, into 4 
cquali parts oz inches. And likewiſe dividing the diameter F. E. into 
the like diviſions, it containefh 5 of thoſe paits, and almoſt the part 
of an inch mae, ſhewing the true heigth of a bullet that is twice as 
— weight as the leſſer bullet of 4 inches diameter, as this figure 


C| 


L3H. 


[D 


As the upper face oz ſide of any ſquare being doub ed, the ſquare ari⸗ 
ſing ol wat double d ſide ſhali be in pꝛopoꝛtion tulf 4 times as much as 
the firſt ſquare was; whereas a great many would think it wonld be 
hut twice as much. Cver ſo the diameter of any circle being doubled, 
the Area oz ſuperficiali content of tue flat of thc ſame circle ſo doubled, 
ſyali be foure times as much as ie other. Allo aup cube, globe, oz 
bullet, whoſe diameter is in double pꝛopoztion to anoryer , the (o- 
ud content of that bullet whole diometer ts lo doubled, ſhalt be in 
weight s times as much as tye lcuc e, as tucſe two examples in the 
conclitions fallo wing figuratively dzawne ſhew. 


How 
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How by knowing the ſuperficiall content of the plaine of 
any circle, to finde out the ſuperficiall content of another 
that is twice the diameter of the firſt. 


Queſtion 
There are two circles dzawne, the one 7 inches diameter olher 
2— how much is the content of the greater circle 22 the 


Reſolution. 
To anſ wer this oz the like, by the theozems afoze mentioned, 3 ſquare 
the diameter of fþe leſſer circle being ſeven inches, ſo ariſeth poly = = 


chat ſquare multiplied ra yelds 539, the which divided by 14, the 
quotient is 38 inches : ſhewing the ſuperficiall content of the circle of 7 
inches diameter. Alſo working in the ſame ozder, J finde fhc content 
ol the greater circle of 14 inches diameter to.containe 154 inches, which 
divided by 38 2 the quoticnt is 4, ſhe wing that the ſuperfictalt content 
of the greater circle is juſt 4 times as much as the leſſer. 


By knowing the weight and beigth of any one bullet, to finde 


out the weight of another of twice the heigth of the former. 


Qiueſtion. 
1 of 4 inches dinneter weigh 9 pound, how much ſhall a 
l 1 1.977 


t of 8 inches heigth wetgli | 
eſolution. 


To know this oz the like, multiply the diameter of each bullet cubt- 
cally, and J finde the cube of 4 is 64 and the cube of 8 is 512; which 
knowne, J frame the rule of pꝛopoꝛtion, ſaying, if 64 yeld 9 pound, 
wrat will 512 2 and in multip!ying and :1viding accozding to the rule, 
my quotient is 72 pom, the weight ol the greater bullet, _ 
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tuft 8 times the weight of the leſſer bullet.) Foz furfher p2ofe behold 
EET ns you 4 ſee that : 
gure whoſe ſide is in double pzopoztion to ſhe lefler,dofh cantame 8 times 
the quantity of the leſſer, 


N 
N 


An eaſie rule to finde out the diameter of any bullet, and 
how to know how much one bullet is higher then another by 
Atithmeticall skill, without any 
callaper compaſſes. 


=) 


If von want a paire of callaper compaſſes, take a line oz a tc. 
and gird the bullet oz bullets whoſe hgigth you deſire tuft in the midſt, 
laying that meaſure to an inch rule, noting how many oz other 
meaſure the ſame containefh, then multiplying the ſaid meaſures by 7, 
and dividing by 22, the quotient will chew you pour requeſt, And then 
abating the leſler dfameter from the greater, the remaie will ſhew you 
how much tye higher then the other. | 


Example, 


Suppoſe the circumference of the one bullet be 16 inches, and the eit. 
cinnference of the other 26 inches, in woming as above is taught, 3 
finde the diameter of the leſſer bullet is 5 inches and the diameter of 
the greater bullet 8 inches ,, ſo abating the leſſer from the greater, 
the remaine is 3 inches and „, parts of an inch, thewing the greater 
bullet ts ſo much in heigth moze then the leCer. The like is to be ob- 
ſerved with any other. 

By this rulz pou may know how much the circumference oz any 
part of your pece is higher then another. 


„ 
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A Table ſhewing the weight of all iron bullets, from the 
Fawconet to the Cannon, in Habberdepoiz weight. 
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How you may Arithmetically know the true breadth of the 
plate of the ladle that is due for any peece of Ordnance, by knowing 
__ - theheigthofthebullerfic for the ſaid peece. - 


wo: 
Take a line and e the bullet in the midſt, laying the ſame mea: 
inte to an inch rule, divide the ſame meaſure into five equaii parts, thꝛce 
of thoſe parts is the iuſt bzedthyou ought to make your of , which 
being oꝛderly placed on the ſtaffe, ano bent cit cular ly, ſerves to hold the 
powder in: the other + parts being cut and taken away, and ſo left open, 
ſerves to turn the — into the peece, the which to do Gunner like, as 
ſ@n as you have filled the ladle ſo full that you may ftrike the ſame with 
a rule, and put the ſame into the mouth of the peece, fir your thombe upon 
me upper part of the affe, W the end next the tampion — _ 
2 ereof, 


20 THE ALT - 


thereof, and ſo fhꝛuſting fhe ladle gently home to the b2ed of the — 
turne tuc rammer ſtaſie, ſo as pour chombe fall di: ei ly under the kaffe, 
ano ſo ſhall pou empty pour ladle oꝛde. ly. | | 

Now to know the + p..rts of the balſets cirenmference, fhat you may 
makt:c the plate of pour ladle oꝛder ly, and of that wif bzeadth, lay the 
mcaſrre of the who'e circumference to an inch tule, and then multiply 
the ſame by , aud divide the pꝛodut by the denomwmatoz 5, pour quo- 
_ _ tell you truly the bꝛeadth that tue ptzte of your lable ought 
to be ol. 

Example. 


A Cannon whoſe bullet is 7 inches high, will be 22 inches in ſhe 
cir cimmference, that multiptied by ; is 66, which divided by 5, the quo- 
tient is 13 inches; the true b2cadth that the plate foz a Cannon ladle of 
7 inches diameter ought to be of. | 

The length of the ladle is to be made accoꝛding to the length, heigth, 
aud weight of the peece foꝛ which it is made, which in a <able in the end 
of che bak you may finde (ct o0owne toz all ſozts of pœces. 


How to make a ladle for a chamber bored paece. 


Open pour compaſſe the iuſt diameter ol the chamber, within * part 
of an inch thereof. Divide tat meaſure in two equall parts, then ſet 
pour compaſſe to one of thoſe parts, and with the one fat fired on a 
paper oz [moth bozd, dzaw with the other fot a circle, the diameter 
thcreof will be a tuſt quarter of an inch thozter then the diameter of 
the chamber boze, by the circumference whereof , you map finde out 
tyc true b2eadth of the plate of a ladle that is fit foz ſuch a chamber bozed 
Cannon, by the rule atoze ſet downe how to finde the true bzcadth of 
thc plate of am ladle foz any other pete of Oꝛdnance, in taking the L 
parts of the circumference thcreof, the length ought to be twice the dia⸗ 
meter and; parts, to hold at two tin es the iuſt quantity of coꝛne pows 
der that is due to charge ſuch 2 chamber bozed Cannon with. 


Example. 


The diameter of the circle dzawne toꝛ any Cannon whoſe chamber 
boze is 7 inches, containeth 6 inches , the circumference whercof is 
21 inches , the + parts thercof is 12 inches 4, and ſo much ought 
chat ladle to be in bzcadth, and in length it out to bs 18 inches 3. In 
this ozder pou map wozk to make a ladle in lengfh and bzeadth foz any 
bel-bozed Cannon: and to finde out the thicknelle of the metall at the 
touch hole, oz the heigth of the boze thereof, the concluſton following 
will thew you, 


How 
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How to finde out the heigth or diameter of the chamber, 
in any chamber- bored Cannon, or other peece of Ordnance, and 
how to finde out the thickneſſe of the metall round 

about the chamber thereof, 


Take yvur pꝛiming iron, q elſe a ftrafght perce of wyer, and bow tye 
end thereof in manner of ahok,aud then put the ſame into the touch⸗hole, 
down to the loweſt part of the — the pete, ano then with pour 
knife, v2 elſe with _— of chalk, make a ſtroke upon the wper hard 
by the upper part of the metall, without fhe perte at the touch-hole , 
tyen mcaſure by pour inch rule how long the wyer is from that ffroke 
to the end. After put in tye-ſame wyer againe, ano pull it up, ſo as 
the bowed end may reſt oz ſtap within the cilinder oz concave of the 
perce: and make anofyer mark oz ſtroke on the ſaid wyer, hard by the 
upper part of the metall, the diſtance betwerne thoſe two ſtrokes, is the 
tuft thickneſſe of the metall round about the chamber, the which abated 
from tye length ol the wyer (J nieane from the firſt ſtroke to ſhe loweſt 
end) the remaine is the true Ny ene — the chamber · boze in that pecce. 

xamp Cs A* 

Admit the length ol the wyer from the end of the concavity to the firſt 
ſtroke containefh 1 5 inches, and the diſtance betwerne the 2 ſtrokes is 8 
inches: then whole s inches is the iuſt thickneſſe of the metall about the 
chamber; which abated from 15 inches, reſts 7 inches, the tuft diameter 
ol the chamber in ſuch a peece. 


By Arithmetick skill, how to know whether the carriage for 
your peece be truly made or no: or how the carriage for any 


other peece of Ordnance ought to be made. 


Meaſure the juſt length ol the cilinder oz boze of your ptete, ſhe planks 
of pour carriage ought to be once ano a halfe that length. Alſo meaſure 
the diameter ol the pete, and the ſaid planks at the foze end ſhould be in 
depiy 4 times the diameter, and in the midſt z times aud 4 the diameter, 
ano at the end next the ground, two tunes and © the diameter, and in 
fhickneſſe once the diameter. 

Example, 

Admit a Culbering of o inches diameter is in length in the boze thereof 
20 times that mcaſure (that is 10 fot long) then 4 ſay that the planks 
of her carriage ought to bo 15 fot in length ; aus at the foze end next the 

«ce 2 fot in bzcadth, and in the midſt one fat thꝛe quarters, ano at the 
oweſt end next the ground one fat and aquarter, aud in thicknefſe halfe 
a fot. Aliſo every carriage ought to have foure tranſomes, aud ought to 


be ſtrenathened with ſtrong „ The 
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Tde holes oz centers wherein fhe trunions ought to lie, ought to be 
th2e& times and : the diameter from the foze end of the carriage, and in 
depth + parts of the fyickneſſe of the trunions, which depth you may 
ealily finde out, as thus : take the heigfh m diameter of the trunions, 
and multiply the ſame meaſure by 2, aud dividing by the denominatsz 3, 
the quotiei t will ſhew your deſire. 


How by knowing the weight of any one peece of Ordnance, 
to finde out the weight of any other. 


Queſtion. 
fa Saker of foure inches diameter weigh x 600 pound weight, what 
wits Culver ing weigh that is * bare diameter: 
clolution. 

Some would fhink that the rule ol pꝛopoꝛtion plainly w2ought, would 
aul wer this queſt ion: but in fhat they axe deceived ; foz the content of 
ſolid bodies being maſſie, are Sphericall oz Cubicall in pꝛopoꝛtion, there. 
foze pou muſt multiply the diameters of every piece cubically, and ſet 
downe the weight ol the peece knowne in the middle number, and (0 
wozking accozding to the rule of pzopoztion, you ſhall finde out the true 
weight of the greater peece. = 5 

xample. ; 

4 inches the diameter of the leſſer peece, multiplied cubically, aviſefh 
64 inches. K ikewiſe the cubick n of the diameter of a Culvering 
of 6 inches high, is 216 inches; then framing tye rule of p2opoztion, 4 
ſap, if 64 being the cube of 4 pteld 1600 pound weight, 
weight of a Saker of 4 inches boze ) what will 216 being the cubick 
number of 6 inches, ſo multiplying 216 by 1600, ariſeth 345600, which 
divided by 64, ytelds in the quotient 5400 pound weight, ſo much weigh- 
ety the Culve: ing ol 6 inches diameter, | 

In wozking by fhe converſe ruls of pꝛopoztion, you — not only 
p2ove ſhis concluilon, but alſo may finde out the weight of any leſſer peect 
ol O2Unance, by knowing the weight a greater. 

Xampig. 

If 217 being the cube of 6 ches, Nel 5400 pound in weight, what 
will 64 being the cube of 4 inches? fo multiplying 5400 by 64, there 
atiſeſh 245600 , which divided by 216, the quotient is 1600 pound 
weights chewing the true weight of the @aker of 4 inches diameter, 
as befoze. 

Oz if the diameters of the peeces whoſe weight you would knoty, 
containe both whole numbers and b2cken , in reducing each diameter 
into his pꝛoper fraction, and multiplying the ſame cubically , ſetting 
downe the weight ol the perce knowne m the middle place, foz the ſe- 
cond number, ano multiply ing ano dividing as afoze is taught, the 
quotient will thew pou pour requeſt, es the concluſton following will 


teach you, \ Queſtio 
n 


OF GUNNERY. 23 


Culvering of = diameter weigh 2500 pound 
f a demy ering ches z 
, whae Lilla Cannon 2f f diameter: 


Reſolution, 

I reduce the diameter of each pece into, his paoper fraction , and J 
linde that fe haoken number AA ed containety * 
which muitiplicd cubicalip, ariſetg <2, a the diame 
ter of the Cannon, being 7 inches 4 into his fraction, and it is i, whoſe 
cube is : then J ſet an unite » under 2600, and it doch repzeſent 
a fraction thus . Now to finde ont the weight of the greater perce, 
Iſet downs theſe 3 new fractions in the ozder of whole numbers 
and wozking by gy” = rule of p2oportion,3 finde 22 greater pete weighetb 
$363 pound, and almoff + of a pound: fo in multiplying 29791 by 
2600, there ariſefh . the hich augmented vp the denomina- 
toz 4, maketh og foz the divident oz number to be divided. Like- 
—— — fraſtion of the leſſer piece being 9251, — by his deno- 

— _— _ 37044 — a de biſqʒ 2 wht — which divident —— 

e peeldeth guotiemt pound, aus cer parts 

agen, much will a Cannon of 7 e weich being paavontio- 
nall in metall to the other peece. 


How you may by Arithmeticall skill, know how. ey 
of eyery kinde of metall any bralſe peece of 
Ordnance containeth, 


| Queſtion. 
= Bun foimder doch commonly uſe foz every 100 pound — * 
r, 1 in 10 pad 3 of * and 8 


weight of 
f ever of thoſe me- 
pare fam; Saen erin of any yo — 4 N : 


Reſolution, 
To anſwer this oz all ſuch like, J ioyne all theſeverall mixtures to- 
gripe: . and they make 118 pound, which J reſerve fo my deviſqꝝ. C hen 
multiply the weight of rye perce by every mixture Cſeveraliy, aud 
Her ariſetb of the 100 weight of copper, being the greateſt-mixture, 
56e000, the which ſumme ts to be divided by the deviſo; common. ( to 
wit, iy pound) and the . is 474 uw and 14 pat ts of a 
o much gopper is in the ſaid pete. Now to know how much 
Elin is is in the fave, 3 multiply the uyole weigh ghtof he pc by 10, 
the ſecond mixture, and * pꝛoduſt ts 56000 ch number divided by 
tye deviſoz common, the quotient is 474 pound :: ſo much lattin is 
in the ſame 4 And laſtly to w much tinne was in the (ame: 
perte, I multiply the weight of the piece by 8, arileth 44800, which — 
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vided by dhe neviſo; 118, the quotient is 379 +75: and (0 muc tinne 
was put into the ſaid peece. ; 

Now to pzobe the wozk if it be truly wꝛought oꝛ not, J adde all the 
3 quofients together, ano becauſe they doe all make the true ſumme of 
the whole weight of the pece accozding to the pꝛopoſition, 5 affirme 
the ſame to be truly w2ought. ; 

The Gun-foimders doe hold and affirme, chat the lattin dofh incozpo- 
rate, and cauſeth the pœce tobe of a god colour, and the tinne doth 
ffkrengthen and Linde the other mixtures. 


How you may know how farre any peece of Artillery will 
convey her bullet at the beſt of the randon, by knowing the 
utmoſt range and point blank of another peece, and how to 
prove the ſame : by which rule you may know how farre 
any peece will reach at point blank and 

utmoſt range, 


Queſtion» 

If a Saker at point blank convey her bullet 200 paces , and at the 
beſt of the randon ſhat yoo paces, will that Cannon doe which at 
point blank ſhots 360 paces 7 

Reſolution. 

To reſolve this ez the like, J ſet dohpne fye munbers p2oportionali 
accoꝛding to the rule, multtplying 900 pates ( the utmoſt can don of the 
Saker ) by 360 paces, ( the point blank of the Cannon ) ſo ariſeth 
324000, Which divided by 200 the number of paces the Baker ſhots at 
point blank, the quotient is 1620. And ſe many paces will a Cannon 
thot at tyc beſt ol the randon, that at point blank rangeth 250 paces, as 
by wozking pou map finde, and by experience better under ſtand. 

Pou wap pꝛove this concluſion by the converſe rule of p2opoztion, 
multiplying Soo the number of paces the Saker ſhots at the belt of the 
randon, by 260, the paces fhat the Cannon ſhots at point blank; ano 
dibiding that p2oduct 1620 the number of paces the Cannon ſhots at 
the beſt of the randon, fhe quottent ts 200, ſhewing the munber of paces 
that the @aker (hall ſhot at point blank. In this ozder you map work 
the like concluſton by any other pete of Artillery, and finde out the point 
blank andi.tmoſt range thereof, 


To know how much a bullet of iron will our-flie a bullet of 
lead of the like diameter, being both diſcharged out of one peece 
with one like quantity in powder. oh | 
Queſtion, | 


Ik a bullet of lead of 24 pound weight, being ſhe out of a — 
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with; parts of the ſaid bullets weight in powdcr,range at point blank 
24" paces, how farre will a bullet of tron of like heigth rauge, bein 
— out of the ſaid peece at point blank with tye like quantity 
COL 7 
; | Reſolution. 

The p2opoztion betwerne a bullet of iron and a bullet of lead of the 
ſame heigth, J have ſhewed by the theozemes aud concluſtons afoze ſet 
downe ; by which J finde that a bullet of iron being of cquali diameter to 
a lcaden bullet of 24 pound weight, the ſaid iron bullet hail weigh 16 
pound: parts. And foz as much as the leaden bullet is ſhot wich; parts 
in powder ol his weight, that is, with 16 pound of powder, which is very 
neare thc full weight of the iron bullet, J finde that the ſaid bullet of iron 
ſhall ont-flie tye leaden bullet + part of the levell range ( that is) the 
iron bullet ſhall lie, being ſhot as afoze at point bl ink, 420 paces, that 
is, 80 paces further then the leaden bullet rangeth at point blank. But 
if the peece out of which the ſaid bullets were thot, had beene mounted at 
any number of degrees of raudon, the range of the iron bullet would 
ſhoztcn ſomewhat of the + of the overplus of the ſaid range : ſo that if 
the perce were niounted to the beſt of the rant an, the ſaid bullet of iron 
u ould not ont-flie the leaden bullet, not the; part of the ſaid range. 


By knowing bow much powder is ſufficient to charge any 
one peece of Ordnance, to know how much of the ſame powder will 


charge any other peece of Ordnance. 


Queſtion. 


If a Saker of 4 inches diameter require 5 pound ol come powder foe 
her due loading, how much of the ſame like powder will charge a Can- 
non of 7 inches diameter; : 

127160 Reſolution. f | . 

The plaine rule of pꝛopoꝛtion cannot reſolde fhis concluſion, excep 
you multiply every number cubicalſy, and then the quotient will ſhe w 
pou your deltre, 

Example. 

The cube of 4 is 64, and the cube of 7 1s 347, which multiplied by the 
weight of the chhorge of powder due to load the lefſer pete, ariſeth 1615, 
which divided by the cubick number of the diameter ol the leſſer peece, 
peelds in the quotient 25 pound and almoſt + part of a pound: ſo much 
cozne powder muſt a Cannon of 7 inches diameter h*ve to charge her 
with. And note, that foz as much as now the ſhoting with Serpentine 
powder is not uſed, being of no great tozte, ano the making of cozne 
powder never better knowne, noꝛ of moze foꝛce then now it is made 
and daily uſed in ſhating in great D2dnance ; as alſo the great D2dnance 
now caſt, not ſo fully foztified with metall as they cught to be, being 

S mae 
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made maze nimble aud lighter then in times paſt; therefoze the expe: 
rienced Gunners doe obſerve es a gencrau rule, to abrte + part of the 
ozdinary charge of cozne powder in all peces above 6 inches boꝛe. 


How by knowing how much Serpentine powder will charge 
any peece of Ordnance, to know how much Corne powder will do 
the like : or contrariwiſe, by knowing how much Corne 
powder will charge any peece of Ordnance, to know 
How much Serpentine powder will ſerve. 


Queſtion. 

demand how much Come powder will charge that Culvering fyat 

(hats 24 pound of Serpentine ] prox at a ſhot : 
CIOIUTION 

You mult note foz a gencrall rule, that 2 parts of Cozne powder will 
doe as much as; parts of Serpentine powder: ſo hat the pzopoztion 
betweene the quaniities oz charges of theſe powders, is as 2 to 3, there: 
foze J multiply 24 hp 2, ariſeth 48, which dtvided WP 3» my quotient ts 
x6 pound: ſo much Come powder will 1 the ſaid Culdering. D2 
if you know how much Cozne powder will charge her, you may know 
bow much Serpentine powder wi'l ſerve, tn multiplying 16 pound the 
due charge of Come powdcr by 3, and dividing fye pzodint by 2, your 
quotient is 24, as befoze. In this ozder you map doe the RG by an 
other peece. And note that her due charge of Come powder will le 
hurt the perce, then of Serpentine powder; foz if Serpentine powder 
be ramd any ching hard, it is long a fiering : And a little heat long con- 
tinued (which the Serpentine powder will doe) dingeretþ the pece 
— 2 a great heat pzeſently gone, which effect Cozne powder 

28. 


How by knowing how farre your peece will ſhoot with her 
due charge in powder and ſhot, how to give a neare eftimate, 
how farre ſhe will ſhoot with a — more or 
leſſe then her common charge. 


Queſtion. 

Admit a Culvering ſhot a bullet of 18 peed. weight 900 paces, being 
charged wih; parts in powder of the bullets weight, J demand, how 
farre ſhould the ſatd pete ſhot that bullet, if ſhe had beene charged with as 
much powder as me bullet wei ; 2 7 5 

elolution. 

By the rule of p2opoztion J finde ſhe ſhould ſhot + part fuſher then ſhe 
did at firſt ſhot, being charged with; part of moze-powder, that is r200 
paces: yt it ts knoune the will not drive the bullet full out the ; part 

of 


of this range further, although ſhe will come very nearc it, and the rea- 
ſon is, becauſe the bullet flieth m a circular pzopoztion moze on leſſe, n 
part of the rauge, after the tnſenſible ſtraight line oz motion of fhe bullet 
be paſt, accozding to the degrees of randon the pece is elevated at. Alſo 
tye toncave of the pece being filled up with the powder, wad, ans bullet, 
furtyzr then it tobe, is a hinderauce to the range of pe bullet in 
p2opoation, accozding to fhat little quantity of the concave wht the 
overplus of powder ans wad filleth np; which though it be but in 
compariſon of the whole concavity to the range, pet it ts a great htn- 
derance in the bullets range, foz that the bullet being ſo much nearer to 
ihe mouth, is dziven into the apze befoze the powder be all fiered, ano 
he be effected his fozce thereon : ſo that giving the pete herbullcts weight 
in Cone r hot much fur thei noz with an ozdinary charge, 
but it will bold put fhe peece in danger of bzeaking, aud thoſe that are 
neare thereto in danger of their lives, if the peece be not all the better 
foztified with metall. 


How by knowing how much powder a few peeces of Ordnance . 
have ſpent, being but a few times diſcharged, to know how much 
powder 2 greater number of the fame peeces will ſpend 
to bee often diſcharged, 


Qeſtion. 

If 4 Cannons being twice diſcharged at aup ſer vice, ſhot 24 pound 
1 how much powder will charge 5 Canrons to ſhot every one 
6 ots: 

Reſolution, 

Wozk by the double rule 232822 ſaping, It 4 Cannons ſhot 
240 pꝛund of powder, what will five Cannons? pour quotient will be 
300 pound: then ſap againe, if 2 times diſcharging ye&ld 300 pound of 
powder, what 6 times? and your quotient being 900 pound weight, 
1— that ſo much powder is due to 5 Cannons, to ſhot every one 
5 ſhots. 


To know how much powder every Cannon ſpent in 
the former concluſion at one ſhor. 


Queſtion. 
If 5 Cannons burne 9co pound weight of powder, being but 6 times 
diſcharged, how much * Dy one ſhot at one ſhot ? 
ciolution. 
ultiply 4 the munber of pe ces fir ſt pzopounded by 2, thc times they 
were diſcharged, ariſeth 8, by which divice 240 the munber of pounds 
in powder ſpent, the quotient is zo pound, and lo much powder did every 
E 2 Cannon 
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Cannon fire at one ſhot. Oz elſe you may multiply ſhe other e Can: 
nons by the times they were diſcharged , aud dividing that pꝛodut by 
the — ſpent, you ſhall have 30 pound weight of powder in pour 
quottent allo. 


How to know how much powder every little cask or firken 
ought to containe, and how many of thoſe casks make a Laſt of 
powder, and how many ſhots any quantity of powder will 

make for any peece of Ordnagce, 


Cvery little cack oz firken being empty, ought to weigh r 2 pound, 
aud being filled ought to hold an hundzed pound weight of powder: ſg 
ſhat the full cask ought to containe i100 of Habberdepoiz weight, and 24 
of thoſe casks oz firkins filled makes a Laſt of powder. 


Queſtion. 
How many ſhots will one of thoſe cagks filled with powder make to 
- 2 — that ſhots 15 pound weight of come powder at one 
hot : 
Reſolutions 
Divide the 100 pounds of powder in each firken oy 15, the quotient 
will ſhew pou that 100 weight of powder will be 6 ſhots to a Culvering 
that burnes 15 pound of powder at a ſhat, and 10 pound to ſpare, 


How by knowing how many ſhots a firken of powder will 
make for a Culyering, to know how many ſhots a Laſt 
of powder will make for a Cannon, 


Queſtion, _ ; 

Ik a ſirken of powder of one yindzefh weight charge a Culbering 
times, ſhating 20 pound of powder at every ſhot, how many of thoſe 
ſhots will be in a Lal? ol powder (containing 2.4 hundzeth weight) to a 
Cannon that thats 30 pound of powder at every ſhot 7 


Reſolutions 

Reduce 24 hundzeth weight into pounds, you have 2400 pound, then 
ſay by the rule of ; dire:t, 3f 100 pound weight of poloder be but 5 ſhot, 
what will 2400 2 and pot ih ili Have in the quotient 120 ſhot, foz the ſald 
Culvering that thats 20 pound weight at one ſhot. And whereas the 
queſtion-laprs, he Cannon ſhyteth 30 pound ol. poloder at a ſhot, you 
muſt frame the backer rule of 3, and lap, if 20 bcare pꝛopoztion to 120, 
what will 2o - ſo multiplying 20 by x 20, and dividing by zo, the quotient 
ts tuſt 80: ſo many thots of powder will be tn a Laft foz any Cannon 
that ſhots dut 30 pound weight at a ſhot. The like ts to be done with 

any other. 
To 
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To know how many ſhots of powder will be in a Graund 


barrell for any peece of Artillery, 


Queltion. 


If an oꝛdinary Culver ing Chat 15 pound weight of gad cozne powder 


at one ſhot, how many times will a Gzaund ba 


to charge her, the ſaid barrell holding zoo weight: 


Reſolution, 


Divide 300 by 15, the quotient is 20, pour deſire : the 
tor multiplying 20 by 15, pou habe 300 


be 300 the number fir 


t 


rrell full of powder ſerve 


2ofe is caſte ; 
p20parmded ! 


the like is to be done if pou would know how many ſhots will be in a 
graund barrell, foz any olyer peece of D2dnance, in dividing the pounds 


of powder contained in the ſaid 
powder due to charge the ſaid peece. 


barrell by the number ol pounds ol 


To know Arithmetically what proportion of every rece it 


is to be taken to make perfect good powder, what 
ſoe ver you would make at a time. 


Queſſion. 


quantity 


The beſt ozdinary cozne powder made in theſe dayes, containefh 12 
parts of St. 3 parts of Cole, and : parts of Sulphur. The ozder how 
to compound aud make the ſame is not peculiar to this Treatiſc, being 
mecre Arithmeticall, A demand how many poimd weight of every ſozt 


is to be taken to make 1000 pound weight of powder: 


Reſolutions 


Adde all the paifs oꝛ pounds of the receits together, ariſefh 17 pormd , 


foz pour de vifoꝛ. 


CTyen frame the golden i ule, ſaying, if a mirtu: e ol 


17 pound weight of powder require 12 pound of the Salt · peter, what 
will 1009 pound weight: In multiplying and dividing accoꝛding to the 
rule, the quotient will be 705 pound, and 44 parts ol a pound: ſo many 
un of tye Pr. is to be taken to make 1000 pound weight. Againe; 
ap by lyt ſame rule, if that a mixture of 17 pound weight doe require 2 

pound of Sulphir, what will ooo: pour quotient will ſhew pou (hat 
117 pound and . is to be taken. Andlaf#ly by the ſaid rule, ſay, if a mix. 
tu. e of 17 pourd take 3 pound of Cole, what will 1000 pound take? ana 
ow quotient will tell pou that 176 pound and parts is to be taken. 
he which 2 quotient numbers being all added tege her, will Le tuft 1000 


pound weight, aud ſo pꝛobes the woꝛ to be truly done. 


And note that he godnoſſe oz badneſſe of powder mav be known divers 


wapes, as by the colon. thc taſte of the tenguc, tut by 
the bzimſton is that mater tail ſubſtance that is mo 


ick bur nung 4c. Silo 
opt to kindle with any 


ſpai k, the cole moſt fit to contiaue oz maintain rye dame, aud the Mr. be- 
ing reſolved into a windy exhal ition wazketh the effect as chisfe aud pzin» 
*ipall ol thc thzce. 
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Befoꝛe I frame theſe concluſions following , of the randon 6 range 
of the bullet, ano the diverſity thereof, it is reiuiſite to make knowne to 
the Reader, how that divers have wzrtten, aue ſome will vaunt that by 
lye range oz flight of the bullet out of any one pcce of Dzdnance known, 
they will oz can tell the ut:noft range of all other, thinking that the range 
of the bullet out of any one pcece ſhculd be p;opoztionall to the bullet 
and char ge of powder out of any ofher-peece. Allo ſome doe affirme, 
that aut of any one pecce ol D2dnancedilcharged with ſund2y quantities 
of powder, they cur tell ihe utmoſt range of the bullets diſcharged ; and 
their reaſon is, that the range of thoſe bullets ſhall be pzopoztionill to 
the wctght ol powder wherewith they were charged. And hereupon ſome 
have given out rules which are falſe ano full of errours: foz the diverſity 
of pzopaztions cannot by the plain rule of pꝛopoꝛtion be reſolved, as thep 
affirm : but this may they do; Out of any one peece of D2dnance char: 
ged with one and the ſame like charge in powder and bullet, finde by the 
rule of pꝛopoꝛʒtion, the neare difference oz ranges of the bullets, the peece 
being mounted oz diſmounted at any degree of randon; oz by knowing 
how many paces, pards, fœt, oz other meaſure any pace will reach at 
point blank, by knowing the point blank and utmoſt range of another 
peece of D2pnance, thep may finde the furtheſt range of the fir ſt. Oz 
contrariwiſe , by knowing the utmoſt range and point blank of one 
peece, and the utmoſt randon of another pgce , they may finde out the 
a—” blank ol that other pœce, as bp the rules following Wall ber 

zoved. 

And it is to be noted, that any pece of Oꝛdnante being mounted ta 
the beſt of the randon oz higheſt degree of fhe quadzant, tyc mouth aud 
hollow cilinder of the ſaid pece, muff. be erected to 45 dearees, that is 
at the 6 point of the skale in the quadzant (as the moſt part of quadzants 
now are made :) but ſome perces will ſhat as farre at the 5 point, oz at 
41542, 034} degres accozding as the wind is of calumelle ; foz if any 
peece be mounted higher ſyen 45 degrees, ſhe ſhall ſhot ſhozter in everp 
degrer about the 2; part of her utmoſt range. And fherefoz8 to know 
how to wozk theſe concluſtons, you muſt by an inſtrument Geometri⸗ 
call, oz by ſome line of meaſure truly divided, meaſure the diffance 
from the ptece to the place where the ſhot firſt fell oz grazed, noting how 
m.np pearche's, paces, yards, oz other meaſure that diſtance is; which 
knowne, divide that diſtance by the degrees in the belf of the randsn, 
being 45, your quotient will tell you how many paces, yards, feet, oz 


other meaſure your pece will ſhot fur fher oz ſhozter in mounting oz dif- 
mornting a dear: the which knowne, as J have ſatd, by onefruly 
meaſured, y ou may befoze vau ſhot, know very neare how farre oz ſhozt 
your pecce will ſhot, at the raiſing oz diſmounting of any degree, allow- 
ing one and the ſcife like p2opoztions in charguig, both with powder, 
ballet and wad, f 


How 
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How by Arithmetick skill you may know how with one and 
the ſelfe ſame like charge in powder and ſhor, how much 
farre or ſhort any pcece of Ordnance will ſhoot, in mounting or diſ- 
mounting of any degr:e; whereby you may know how farre your 
peece will ſhoot at any degree of the randon, by Knowing the 
diſtance ſhe ſhoors at the utmoſt grade. 


Queſtion. 15 
At a Cannon at her utmoſt randon (that is, at 45 degrers) carry the 
bullet 1440 paces from the prece, how farte ſhall the ſame perce ſhot 
being diſmotaited but one degree - EST ) | 
Reſolution. 
T anſwe r this oz all ſuch like, J ſet downe the numbers accoꝛding to 
the rule of 4 and multiplying ond dividing accozdingly, 4 finde 


the ſhall ſhot ſhozt in diſmounting. a degree, 32 Paces, 03 da, oz 
160 fot, which obEracted fro 0 teſts 7408 packs, (oa re ſhall 
the Cannon ſhat in nſw her one,degre o 45 urfheT range. 
Oꝛ pou map dot the like in framing the golden rule, ſaying; If 45 de- 
grees range 1440 paces, what will one: and pou ſhall have 32 paces 
in pour quotient, as befoze. 


How by knowing the diſtance to the mark, by the cone luſion 
orrule before, you may know whether your peece will ſhoor 
ſhort or over the mark; or you may know how farte it is from your 
platforme to any mark, within the reach of your peece, only by 
knowing the utmoſt range of your peece,, and 
the degrees ſheisclevared 340; 27 2 | 4; 
' (44 wickd + 5336 Ia 97 $314 1:1 $64433 I% 
) in ook RNS Eten af 6 ect! 
e ſame on in the foamer concluſton.,, which ranged at 
the beſt of fhe randon 1440 paces, having" the like charge tn powder, 
ſhot, and wad, is laid to ſhot, at a mm k being mounted at zo degrœs, 
AI demano holy farrs it ig i am the perce ita the. ſaid mark; ai ho farre. 
the ſaid pexce doth carry ſa mated NN. 1 $640 ., . 
— J naitiply the paces wp pieeorecheth at the bet 
o anſwer 5 es my peet at the veſt ol 
the randon, by thoſe 5 in the pzopolitton (to wit) 30 . and 
were ariſeth 43200, which — 15 453 Ie ts 960 paces, 
(wat is, 40 paces lefle then a mile) re will tat peece ſhat being 
mounted at zo degrees. And if vou wild knolv how mach this is. ſhoꝛt 
of the utmoſt range, abate the fame from the aid range, the remaine 
is your deſire. As 960 paces abated from 1440, refts 480 . 
v 9. 
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lo much defh ſhe that ſboꝛt of her beſt randon. In fhis oꝛder by 2 ſhots 

knowne , pou! map know what any Pece of Dzdnance will doe, being 
mounted cbove ro degters to the beſt of the randon, bit under ro degrees 
you ſhould erre ſometuing in this pzactiſc, becavſe the range of the bullet 
viety a great part of the way in an inſenſible ſfraight line, and the pece 
mouth cievatid above 10 degrees, ſhots oz dzibes the bullet in a moꝛe 
circular pꝛopoztion. 

The range oz flight ol the bullet by the dꝛaught in the next leafe may 
be underſtod. And note that in ſervice there is no pæce of Oꝛdnance 
lightly mounted above 15 oz 20 bcgrees, except moꝛter peces, and ſuch 
ke. 


How to make a table of randons, or goe very neare to know 
the true range of the bullet out of all ſorts of peeces, being 
mounted from degree to degree. 


mounted 
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ſo much doh the 2 beft randon. In — — by: — 
knowne , pou map kno what, any pexce 7 ce wil 
gau chove to 122 — be ” tuner 101 EE 
ou ſho ometning pꝛattiſe, becauſe — 
Lieth a great part of the way in an inſenſible ffraight line 
—. 2 ctevatcd above 10 degrees, ſhats oz d21ves we bulletina fs — 
circular p2opoztion. 
The range 0z flight of the bullet by the d2aught in the nert late may 
be underſtod. And note that in ſervice there is no pece of Oꝛdnance 
ihe,” mounted above 15 oz 20 degrees, except mozter peces, and ſud 


* 


How to Er] 2 «fable of randons, or gae yeryneare:to. know 
the true range of the buller out of all ſorts of peeces, being 
mounted from degree to degroc. 


Nee any pare of TR ra 


PR. ot men eter thot 

ro as 

will be wm 3 Inv hte 4 Foray 

lame be tried and experimented 1 dan 

cenvericnt ground. 4 never 2 Sn tath ag 1515 

pat the un in p2artiſe, th! ye which . be much available to. 25 
doe at the m¹ι ef 


N 2 Ye in i: + oth voy very — 


firds ar t fhe tile tc nge oz randon ol the.bullct it bt of 
©:dne vince e a begree „act herce of 
wder; and wad, 


arge your perte 
r "ny 8 aging, pan try by putting the 


laping 2 — at po — — 
rule ol uadꝛent into petce m aus copning the pærce at 
: Gr — 1 in the line ol levell, as _ 
7 ů—— ellach joint ich 


bzecch, lo as the plummet may cut 
lie in chere 


— — — : dilcharge hex, ano 
ait 02 gra3cth firſt; wen neealur how fart 
. 5 He graze of 

2 Pat be W bg 20 Legt 1 
Ihoztc r, a little a the r — 2 | 
acca: ding to the heigth aud circular motion of the bullgt, 


„ 
place this figure between the 32 and 33 pages; 


This Draughe drawne doth ſhew you the range or mo» 
tion of the bullet thorow the ayre, ſhot out of any peece of 
Ordnance at any degree of the randon, 


Lhe Lone + 3 ia 
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randon, the plummet will 


If a Cannon at point blank range 300 
randon ſhot 1300 paces, how farre ſhall 


Reſolutions 


p20- 
at p —— 2 

bullet 2 
And fror be -- 


truly loaden auo diſcharged at 
5 times the viſtance of ter level 


— — 


How you may Arichmecically know bow much wide, over, 
or ſhort, any pecce of Ordnance will ſhoor from the mark, by 
knowiog the diſtance to the mark, and how your peece 
is laid ro ſhoor at the faid mark. 


| Queſtion. 

If a Culvering oz Cannon of 10 fot long, be ſhot at a mak 700 yards 
from the pe&ce, the mouth of the ſaid peece planted an inch wide, how 
farre ſhall the bullet light — —.— mark: 

eſolution. 

Reduce the meafure of ſhe length of the pece into inches, becauſe the 
denomination of wideneſle is by inches, and the pece of 10 fat tength 
will yeld 120 inches. Likewiſe reduce the length from the pete to tye 
mark into inches, you habe 25200 inches . Then by the rute of p20poz- 
tion ſap, if 120 inches ſhut wide one inch, what will 25200 inches: 
And in multiplying and dividing accozding to the rule, pou ſhall finde in 
your quotient 210 inches, that is, 17 fot : ſo much the bullet light 

wide 
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of he clade the pre 2 7 
ece ſhot amiſſe, being leid ober one mh, un def, tt 

w *of the mark, if e wind doo not Albert. The tis 1866 heh 

an other. 


A remedy to lay your peece ſtraight, if ſhe lie either 


over, under, or wide of the mark, 


Let a plumbe line fall perpendicularly over the middle part of the 
b:z&< of the peecc, and with a hano-ſpike oz lever, winde the of 
the peece to u fre till pou cſpy the middle part of the metall at the 
mouth of the pece , and the ſatd line divide the mark-m 2 equali parts; 
— 22 you make a ſtraight ſhot, giving the piece her true tare 
and length. | 


— whit le oz ſ 2aw a line with the point of knife, 
£ rule oz ſqutre d a hi F your 
from the heigth ol the metall at the mouth; that line would crofſe th the 
center if it were continued, and it is a perpendicular oz line to 
the other, vp which line oz ſtreke ſo dzawne, with a little pete of ſoft 
war ſet up a ſtraight ſtraw to reach alittle above the metati. Andknow. 
ing likewiſe the middle metall at the bz&< of fhe 7&ce, it is an eaſte 
matter to make a ſtraight hot, 1 | 
bꝛerch and mouth be laid (o as they dibide the (aid mark m 2 parts: fog 
this is gencrall, that any th2&e things that the epe can c a 
once, being cquall with the eye, are in a ſtraight line from the epe, 
whether the ſame be at aſcent oz deſcent. eat AV? 
will hew you 
perte at any 


Tye lime oz ſtrene thus dꝛalvne at the moufh of tye 
Faeſent'y where and how toſetup po.ir diſparture of your 
occaſion. 


In ſhoot ing without diſparting your peece at al mark wjchin 
point blank, to know how farrethe bullet well chere A 
by knowing the diſtance tothe mark. 
vering of r2 fax in lengtd, having tas inches 
A C*nnon oz Cul ra fot m having hae i 
metall at the bꝛerch on each. fide then at the moiifh., ſho! 


\:1ppoſsd to be within the range, and 600 patds from ide mou 
the peece,veing ſhot without her diſparture, how mach thall the 
flie over the mark?! | | 


Td Refolution 
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Reſolutions. 

It is a general me, that lok how amc< the pece is ſhicker of metall 
tn any one ſide at the b2eech, then at the thickeſt part at the mouth, as 
alſs lok how many times the length ol the peece is to the mark, ſo many 
times that overp'us of thickneſſe ſhall the bullet Cie over the mark, being 
no Mohr then tye p&ce, and thc ſaid perte diſcharged without her dil- 
pa: ture, . 


Example» 

Divido 600 yards (bring the diltance from fhe ptete to fhe mark. 
by 4, (the length: of the pece ) pour quotient ts : 50, which multiplied 
by 2 inches the overplus ol metall, ariſcth 450 inches: ſo much ſhall the 
bullet die over that mark, the mark being placed on. the ſide ol a hill oz 
bearing bank, and witiztn the levell range ol the peece.- - 

In like manner ſhoting at any mark. within ; the utmoſt range of ths 
piece, and not diſparting your peece, you ſhall over ſhot ſomething, ge 
ving the perce her due length aud due loading. 

- 
How you may lay your peece point blank 
without infirument.. | 


If you b2ing the heigth of-fhemetat! at the mouth of ths pœce, and the. 
hetgth of the metall at the bz&ch, cqualt with the hoziſon, tyc hollow cilin· 
der of the pecce will lie point blank, 


How you may Arith met ically diſpart any pecce of 
Ordnance truly. divers wayes: 


It pu mcaſure with a paice ol calizpers the greeteft heigth of metal 
ac the mouth ol the peecc, au likewile at tue bacech, abating we. lefſe out 
of he greater, + the remainder is ths iuſt diſparture. 

Example. 

A Culbering chat is 19 inches high at the greateſt part of wetall in 
de mech, will be 13 inches high at the greateſt port of metail at the 
moum : which 23 inct es abated from 9, reſts 6, which divided in two 
quali parts, the quctient being 3. inches, theweth the true diſparture cf 
tat Culvering. | 


Another way.to diſpart any pecce without Callapers. 


Take a line and meaſurc the greateſt ci: cumference of metall in the 
b2ech, then multiply that meaſure by 7, dividing the pꝛodut by 22, the 
quotient is the diameter oz heigth of the circumt.rence. Likewiſe mea- 
ne tye greateſt citaunſetence of metali at the. mouth, multipiping that 
meẽ ſute by 7, divideby 22.as betoze, the quotient will thew the diancter 
of the, metail. at ths mouth-: —— that dtameter laſt ford; from 
ve diameter at the wech ; the rename is the true dilpar ture. 

Example 
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tiply 66 by 7, atiſech 462, dtbide by 224 ſhe quetient is 21, the: 
hergth of the metall at the bꝛerch: likewiſe p44 a 
308, dibizs by 22, khc quottent is 14, the heigch of the at the 
mouth, which 14 abated from 21, teſfts 7, the which 7 divided in 2 equats 
parts, ye&lds 3 inches ; foz a part, fhc true e of-that-Culvering. 
This is one ol the p2tncipeliclt points be to a Gunner , to: 
know. trulp how to b2ing the concave of the 1 of his peece even: 
diwers other wayes fhcrs bs to doe the ſame. As m chambzed peeces, 
there is no perfeit oz generall rule, buf is to be conſidered accozding * 
to the chamber oz concave of the pece- Cvery reaſonable Guaner 
may iudge in that caſe. | 


How by Arithmeticall sk ill you may mount any great peece 
of Ordnance by an inch rule unto xo degrees of the quadrant, if 
you want a quadtant or other inſtrument. 


Firſt you muſt meaſure the iuſt length of the Cannen oz hoze of the 
peeco ; reduce that meaſure into inches, and double the ſame: afterwards 
multiply the nunber ol inches ſo doubled by 22, and divide hy 7, aud note 
what the quotient number is, which quotient divided by 300 the degrees 

contamed in the whole circumference ol every circle, the laſt quotient 

nuwher will Chew you the number ol inches, aud parts ol an inch, that 
will make a degree in ige quadzant foz hat peck. 
Xampice 

Admit fhere is a Saker oz Fawcon, whoſe concave oz hoꝛe contamelſij 
iuſt 7 fot in length, aud that you deũre to. know what parts of an inch rule 
will mount her to one degree of the quavzant,you reduce 7 fat into 
inches, and you have 84 inches, that £4 doubled is 168, the which multi. 
plied by 2 3, arilcky 356, the which divided by 7,the quotient wilthe 5 22; 
that guoticnt number being devided2gain by 360, will peeld 1 (that is) 
one inch and: wanting part of an inch. So firme tharany pee 
of Oꝛdnance whoſe chaſe oz boze is but 7 fat long, being mounted by an 
inch rule one inch aud parts, ſhat ptece ſhati lie wiſt the heigth ſhe mould 
have done if vou would have mornted her one degree ol the quadzant.. 
The like v2der ts ro be obferved in mounting any other peece-of Dzd- 
nance by an inth rule, of what lengthſoever.- And note, chat in mounting 
1 ptet e of Dzdnante to any degree of- the „bp a 
metricail qm ant, e. muſt put ide rule of- the quad ant into the 
peete mouth; ifting we perte uy 7 3 . — 

| towards. 
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towards fhe brech, till the plummet cut i aſt upon fhat degrer el the 
q :adzant voi deſice. a 

But to mor nt her by an inch, you muſt place the rule upon the higheſt 
part of the metall at thc bzœch of the pece, coyning the pace up 02 
downe, till thzough the ſight oz lit in your rule (be lifted to that part 
m diviſion in po ix rale that am werech the degrees you deſire ) you eſpy 
the Carnoize oz higheſt part of the metali at the mouth of the pete, aud 
the mark, ali z n a ſtraight line. | | 

If you would mount the ſame pete to 2 degrees of the quadzant by an 
inch rule, you muſt multiply the meaſure in pour rule laſt found, being 
1 inch 7, paits by 2, in the ozder of fractions, and you ſhall have +, the 
which 44 being the numeratoꝛ of the frettion divided by 15 the denomi⸗ 
natoz, the quotient being 2 inches ; is your deſire : ſo may voi affirme 
that 3 inches by the rule wanting part of an inch, will make 2 degrees 
by ſhe auadzant. 

And nete, that lok how much you wo d have pour pece mounted by 
an inch rale foz to anſwer any number of degrees under 10, either mut: 
tiply that number by the namber of inches ano parts of an inch, wat 
mi kes a degree ol the quadzant, oz elſe wozking as pon did the firſt con- 
claſion, multiplying the fir ſt p20d.ut by the number of inches deſired, and 
dividing that p2odent by the numbers afoze mentioned, pour laſt quotient 
will reſolve pou of pour deſire. 1 

xamp Cs 
A demand how much the perce afoze mentioned ſhould be elevated by - 
an inch rule, to anſwer to 8 degrees of the quadzant - 


Reſolution. ; 

Red:ice the length of the boze ol the peece into tuches, as afoze is 
ſhewed, do bling that meaſure, and it makes 168, as you ſ& in the firff 
conclulton: which 168 inches multiplied by 22, pteldeth 2696 inches, the 
which p2oduct efter wards multiplied by 8, ariſeth 2950, which ſumme 
divided by 7, the quotient is 4224: the ſame divided by 260, pyelbs in 
the quotient r inches 4; parts of an inch; ſo many inches ano parts of 
an inch muſt the ſame pace be elevated to with an inch rule, to anſwer 
to 8 degrees ol the quadzant, as by triali you may finde. 


How by Atithmetick skill you may know the true thickneſſe 
of metall in any part of any peece of O:dnance. 


Take a ratre of callapers, and meaſure the heigth of the out ſide of the 
metali in that viace ol tye peece whereas pou deſire to know the thick- 
neſſe of the metall, then with an inch rale, oz elſe a patre of raigit com 
Pa S gte aner el om the Sende the whale 

e hei che ſaid diameter fi om th ? 
tyat art of the peece (0 meaſured, Audnete the 


pace, abatm 
— « 
7 1 


LS 
. 
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divide in and the one of fhoſe is meaſare of 
Tee 


Example. 


5 : miben, reſted y; 
which divided in 2 equal! parts, the quotient being 3 0 
the true fhickneſſe of the metall at fye fremrions: In this o 

er the true thickneſſe of metall in any part of an any pete of D3d- 


Another way to kno the thicknefle of mere in I 


atry part of any peece of Artilfery.” 


Take a letherne girdle, and about rt 
Macon phe bo}. my © N 


. 


— — — —. 
m 

of the piece ſomeaſured. | 

| Example. eie 


dar . — Kd 65 EM) 


— lisd hy 
— th nd ſo many tnches was the bcigth of the 


— 


THE ART 


tified wih meta t to containe as much metalt in 
avout ſofarrean te chanber where the potoder ns — as the ; 


How to make a good ſhot in a peece that is not truly bored: 
or to know how much any peece will ſhoot amiſſe, that —— 
of metall on the one ſide then on the other if you 
know the diſtance tothe mark. 


Queſtion. 


Examplc. 

The Cannon in this concluſion ts ſatd to be two inches fhicker of 
metali moze in thicneſe on the right ſide then on the left. And the 
diſkance to the mark is ſuppoſed to be 500 paces, (that is, 2500 feet ) 
the which divided by 9 fet, being tyelenglh of the hollow cilinder of the 
Cannon, yeldeth in the quotient 277 feet 7, the which multiplied by 
tyc ſuperlluity ol the metail being one inch, makes 272 fet 7 ſtill, and 
ſo much wide of the mark ſhould the ſaid perce have ſhot at ſuch a di- 
france, although ſhe had bene laid full againſt the midit thereof. 


Hom.to remedy your peece being thicker of metall in one 


part then another, to make her ſhoor Rraight. | 
Pou nvift firff ſearch pour with an 


] dur pece with an inſtrument, to know which 
is the thicker ſide, then divide the —__ of metati — 2 
ting the dilpartur e of pour ptece one (hole parts towards = 


To know the different force of any two like peeces of Ord- 
nance planted againft an object, the one being further off 
from the ſaid object then the other, | 


Queſtion. 44 

Admit there is a Cattle oz Fozt to be battered, £3 
— 4 pd s mheigth, and that 140 * 4 
che re is ano * 
built, aſd O 2 
and in the +1 
bill, there is E 


8 
88 
= 


JAE 
It 
l 


— 2 —— rg becauſe the is 
erpericnce we contra: Caſtell being a great 
in the reach of both the peeces; (har peece ſhall not onely thot 


as the is able to over-that the other ſelfe lie pete that lyeſh 
beit the ſaid pete ſo elevated, be planted fur off from the ſaid 
ing obtect : fo every Gunner knoweth, and reaſon and experience 
teach every reaſunable man, that no pete of Artillery will that fo 


at point b as when the ſame is elevated at of ; 
becauſe the bull — e ber mis lene beck 
. 
2 off rom the 
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| pierco end batter a great drale ſer then the like pace y ue 


42 
Na hrighh of 6 being but 140) otro il. 


Example .. 


Example. 


Suppoſe a Cannon o Culver ing at point blank ſhot 240 paces , ano + 
us willthe. 


ed at one degree cut-ſhot the ſame 30 paces, what 
ſaid peece doe being mounted 20 degrees: 

y pꝛopoꝛtion 3 finde, that if at the mount of one degree, any bullet 
range zo paces beyond the levell range, that at 20 degrees it ſhall outllie 
the ſame 600 paces : albeit the ſaid bullet range not in cberp degree a 
ut line number of.paces, pet the p20po;tion will be very nee thereto. 
d becauſe the pete at the fot of the hill is ſaid to be 40 paces further 
the Caſtle, thin the like perce planted on che heigth oi the hill, I a- 
bate 40 out of 600, reſts 50 paces: ſo fat wo ld the peece in the valley 
6ut ſhot the other like te on the hill, ſo tyat it muſt n&dsfollow,her 
;— ſhali prerce ſoꝛeſt, foz-that-it hath moſt ffrength to fipe far- 


Another Example or Tryall of the former concluſion. 


upon the hill, is ſaid to be r4o paces from the Caſtle, 
i pete at the feat ol tye hill i $0 paces. o ſuppoſe each of 
| being laid at point blank, would not range above 240 pares, 
wate 1% paces (De length to the mark ol the peece on the hill) from 240 
paces 


4 


ces-her whole range : mounteda fhoſe vegrees-there remames 
ozaſ mich as pirtce glevated grades, 
marke 660 paces befoze the full end of ſhe of 


f foxce pierce oz batter ſoaer e ofher pa 's bullet beats 
marke 2 paces betoꝛe the fiend of his range. 


How you may having divers kinds of Ordnance to batter the 
walls of any Townees eaſtle, gcc. tell preſently how much powdcr 
will load an one ot many times. 


Queſtion. 
There is a Caffle beſieged, aud to batter the ſame chere is appointed 
4 Cannene, 6 demp Cannons, 6 Culver inge, 8 — — 


aud 5 Salters: ele paces are chargedewey £928 aer, 

the whole Cannons — ate of 32 pound of g oder ane. 

we 76 fund, me 

All which daes 

SiCcharged, db t a2 9.07 40 

men to enter in by tame {a eam of ſuc a vavenedſe is want dat. 

ont to be c „) J demondhow unh powdcr was ſpent icfozethe 
bzeach was e: 


au⸗ 

will load attthaſe Peeces ane time, ihc 

addition multiplyed ip 10 bemg the times | 
charged, the pzodut Tye wif quantity of caaue 

at thc {aid ſiege by the great — 5 
XaMmPpic. . | 

J mu tiply 22 pormd the weight of Polvder due to load ebery Cannon 
by 4, the number of Cannons, ariſeth 128. Likewt'e 18 pound of pow- 
der being the d ty of every demy Cannon maltiptyed bp 6, the number 
of the ſame j2 &ces, ariſeth 108, and 16. pound of Cozne ꝶ owder being 
mt duty of every Culvering multtplyed by 6. the number of thoſe Pee- 

ces, is 96. And 12 pound of Powder being the due loading of ebery de⸗ 
my Culvering multiplyed by 8. the number of the ſame is 96. And laſtip 
6 pound of owner the duty of every Saker, multiplyed by 5 the num- 
ber of that ſozt of Pœces, is 30. ſe ſummes oz additions put toge⸗ 
cher makes 458 pound weight of K 12 and ſo much will diſcharge 

2 
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all hoſe Peces one time; the which names 

In 998 22 ol whe by kno umber 
of ebery ft of ſ:verall Dzdnance, ' pzeſently know how 


may p2eſently ix ni 
ny ſhots, oꝛ how manp times the ſato Powder wil load all he ſd 
— — — — oy 


| 1 "Number of 1Powder que to | 
Names of | each fort of}load each fort of 
the Peeces, ! Peeces. Pecces one time. 


Cannons, | 


„ 
Demy Can. 1 
Culverings. 6 _ 
emy Cul. | 8 Es 6a 
e S F 


. pound of Powder, multiplyed by 10, makes 45 80. pound 


And it is wozthy the noting that in plinting of Dzdnance to batter 
oz beat downeany Curtaine, wall, oz Cullion point, pon muſt plant the 
. ſame in 2 oz 3 ſeveralli places at the leaſt, from the thing to be beat down, 


ſo as the ſatd D2dnance be a pꝛetty diſtance from each other, upon con- 
ventent plat-fozmes, having Gabbions oz bagkets about 8 fet high, 
ram'd full of earth conveniently placed between each Perce, to ſave the 
Gunners and Labourers from the danger of the enemies (hot; which 
D2dnance would be planted within 200 oz 240 paces of the obtect to be o- 
verthzowne , if it be pollible to have convenient plat-fozmes, and to 
bzing them ſo nigh the ſaid obiect. The which Dzdnance ( if ſo you 
have made 3 mounts oz platfozmes, the D2dnance from the two 
mormts doth copne oz cut out that which the D2dnance from the mid- 
— = doth batter og pierce, oz ſhake, as this dzaught here dzawne 
eweth. * 


OF GUNNERY. 


1 
ULLI 
Ireen 
© = TILT LEN... 
= HHH ST 
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R ente 


The beſt ſhoting to batter downe 
wall, ts to levell fomefhing under 
to ſhot 2 oz 3 fot higher: 
heigth er part of the 


In the figure which J 


p piarted to ding dokms z batter the bond Me oz cur 
t:ineof any wall, Cattle, m Font, the middle P2vnance 
middle mount a platfozme directly 
3 
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are called , nd are onfy to che an beat fhe wal, an the Dzy. © 
nance on the two other ſide anounts, m platfozmes ſhoting ſon — Y 
llanting, are to tovns oz cut ant that which the Wꝛdnance from the wt 1 
atfozme doe ſhake oz loſe. The vagkets ram full of earth being placed + 
en each pece of D2dnance are to defend the Gunners and La- 
bourersfrom hurt of them that are beſieged, as ame J have ſaid. 
And further it is to be nated, that to batter the copne oz cullion point 
of any wall, two places are ſufficient to plant your D2dnance in. Alſo 
ou may batter and beat downe fhe wall of a Towne oꝛ Caſtle as well 
night as dap, ſo as the enemy Hall have no time to build up in the 
night that which was dung dolvne in ſhe dap, as fhus : Lay pour pete oz 
peces tothe mark in the 12 and note well what degree ol the qua. 
dꝛant the liech at, which is dune in the rule of pour quadzant 
inte the peece mauth, ſo aid again the g a line and plummet 
fail to the ground from the fatd point of vat quadꝛant, aud at the light- 
ing of the plummet on the graumd, there die im a ſtake oz woden pin; 
and letting a plumbe line fail likeidiſe from the middle part of the taile oz 
b2cech of your peece to the ground, d2ive therein anocher ſtake · into the 
ground, then ſtzetch a lme from the ſaid two pins, ſo as the ends of the 
ſaidline map reach 2 02 3 pards further then the pins at cath end: And 
were make them faft in dꝛiving a pin ol wod oz iron into the ground at 
each end, then bzinging pour piece oꝛ peces to lie aneh above the ſaid 
lins oz lines ſo dzawne ( which is eaſtly done, having a lanterne with a 
Cloſe cover) vou map both charge and re⸗charge, and that as well by night 
as dap, actoꝛding to pour deſire, , 


How you may know the true weight of any number of ſhot, 
for ſeyeral! peeces of Ordnance, how many ſoever they be, and how 
many Ton weight they doe all weigh. 


| Queſtion. 

Suppoſe a Ship is loaden with bullets to be carried to ſhe ſiege of a 
Cobnc ac. in which Ship is 50 ot fo whole Cannons, 800 demy 
Cannon ſhst, 900 Culvering hot, 1 v00 demy Culvering ſhot, 1100 
Seker thot, 1200 Pinion chat, ana 1400 Fawcon ſhot, the queſtion ts. 
toknow the true weight of all tze ſhot, and how many Ton they doe 
all weigh. * . 

Reloluti »n» 


In the begining of this Treatiſe,J ſhewed how to finde out ſhe weight 
of gy —— bullet by the weight of a knowne bullet of the like me- 
t u, ſo that multiplying the number of every ſeveratli ſozt by the weight 
tat one of them weigheth , and adding all the pzoduts into one 
ſimme ; aud then dividing that totall by 2240 — which is the 
pounds in a Tonne, tye quotient will ſhew pou many all 
tyoſe bullets weigh. 5 

Example. 


ght 0 
thts ozder pou map know how mmy Tome aw mmer of 
RE beef oe ted 997 — 
you map caſtly know holo many ſhot will load the ſaud ſhip. 


How any Gunner oe Gun-founder may by Arithwerick sx ill 
know whether the trunions of the peece be placed 
rightly on the ptece or not. 


 Þealure the length of the boge of ſhe puts from the nuch tothe 
bꝛerch, divide that meaſwe by 7, ana thc ſumme that commeth 
in the quotient by 3, the pzodext will ſhew pou how many inches oz other: 
meaſure the trunious ought to ſtaus from the end of the lowolt pait of. 
the concatity of the ſaid peece at the bzech. 

And note fhat the tnmions ought fo to be placcd, as + parts of the. 
— ol the pete map be ſeene in that place whei cas the tru- 
nions arc ſet. 


Example. | 
Admit the cildader 03 concavool a Cannes, oz afher peece of.O2dnauce,. 
1 demand where the trumtens ol the ſaid peece ought” 
to e. 


Anſwer. 


pane ade ee 

3 73 18, Þ 

mekes 54 inches, oꝛ 4 fat :; ſo farre onght the frunions to de placedfrom 

the beech m toweft part of the hollaty concabity of tyeſaidx2ece. . 
Another way N 

z muitiplying the lengfh of. the concave of the peece by ſhaee, a 

dividing ited. 7, the quotient. will ſhew the true lace, how 


5 
farre he frunions to ſtaud from the loweſt part of the be. 
concavity ol the-pec 


Example. 
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5 wnides, the/lengly of the concats of the pesck, imitified by +; | 
T2 8 [7 ece, ed by 
825 4d ings, which number divided by 758 the where pug A 
And note that ſhe trunions of every peete wert invented to hold the 
peece np in her carriage, to move her up and downe to make a perfect 
ſhot, and to hold her taſt in her carriage after ſhe is diſtharged-:- fog if 
the truntons be placed to nears the mouth, the peece will be to heavy to- 
wards the bzecch, ſo as the Gunner appointed to ſer be with her, fat 
have much adoe to raiſe her, to coyne her up oz downe, oz being placed 
to neare the bꝛeech, the contrary will happen. 


How yow may know what empty cask is to bee provided to 
boy or carry over any peece of Ordnance over any river, if boats 
or other proviſion cannot be gotten. - 


It is thought ſufficient fhat 5 Tonne of empty cask will ſwimms ans 
carry ober a Cannon of 8 oz 9090 pound weight: 4 Tonne will carry 
over a demp Cannon: 3 Tonne a Culvering: ano 2 Tonne a Baker, 
accounting ali pꝛoviſtons to be made faſt thereto, as planks, ropes, 4c. 
ſo that knowing what number of Dzdnance is to be ferried oz carried 
ober any river, adding all their weights into one ſumme, by framing. 
the Golden rule, you may pzeſently know what empty cagk is to be pzo- 
vided to ferry over all the ſaid 1 at one inſtant. 

Xampics 
It a Cannon of 8000 weight requirs 5 Tonne of empty cagk, how 
zdnance as 


* 


mich empty cask is to be pꝛobided to carry ober ſo m inp 
is ſuppoſed to be 100000 weight 
| Reſolutions 

J multip'y 1cooco by 5, ſo ariſeth 500900, fhe which being divided 
by $00, the quotient is 62 3, ſo many Tonne of empty cas ts to be 
pꝛobided to carry ober ſo many O2dnance as weigh 100000 pound 
weight. The which empty cask made faſt head to head a row on each 
ſide, by ſuch as have skill in luch ſervices, and pſanked above, would 
ſerve foz a bzidge to carry over a whole Armp wich ati pzoviſions 
thereto belonging. _ | 

All wt ich neceſſaries in time of ſervice, and many moze, belongeth to 
the Saſter of the Oꝛdnance his office to habe in readineſle: as alſs to 
he pꝛobided ol Trunks, Arrowes, Bals, and all kinde of fire-wozks, 
wet oz dzp, and the receits foz making thereof. As alſo engines fo; 
mounting oz dſmornting of D2dnance, wheeles, Axeltrees, Bullets, 
Powder, E adles, Sponges, Ropes, Shovels, Anchozs, tc. Allo it is 
the duty of the Paſtcr of the Dzdnance, the Paſter Gunner, aud e 
chtefe Officer oz Matter Paſter under them, to be expett in the Art 
Gunnery, the better to teach and inftrict their infertours, the A 


| OF /GOUNNERY. Ly bh 
"withonf fone p2actiſe tn Arihme tick ano CR_ | 4 
At 


cannst | 
n 9 1 — de 
Men ets ay A 02 to' e downe 


to pꝛadiſe au Seometricall mſtruments f the meaſt ing d 


4 
aud in 


Tower, Caſtle, 4c, To now what 1 1 
all Lis windings to and fro to the place ppomted. Co 
haudling of all engines and inventtons belonging to the 
appoint to every pete ol Dadnance4n-time-of ſerviee, Gunners 
know -houwn-to maunage ſheir pœtes, to charge, that, | 
ſco ne, mad, ind ram che ſame, aud what labou ers are to attend 
on. To know tn every platſa me appointed how'to place the 7 
galtons, aw what pꝛapont ion of wideneſſe, heigth, oz fhfckm they 
caught to containe: and that the-lppes habe their due pꝛopatſom of 
wideneſſe. To ſe that ebery Gunner be able to —.— his duty, and 


e 
nat toꝛ fabour m affetion to pzefe: re ſuch as tin ſap moſt᷑, ana bot teu: 
vat that every mu de pꝛefer ed to place of credit, aud eſtœmed qeca din 
to his honeſt behaviour and skill in fþts ſing ilar Art. That none be per 
mit ted to the pa ofeſſion of a Gunner, but that he be firſt truly inſtru ted 
in the pʒzincipalls of the Art, by ſuch as have £kll ther ein. And not tv 
wake oz ſufter cvery tagge aud ragge to he a Garner , as is tw mud 
uſed in theſe dayes'm Townes riſon, who was never pzatiled in 
the Art, noz hath diſcretion noz topzatiſe therein : a great mmer 
of ſuch Have but only the bare name of a Gunner, altho1gh thei: ſtauving 
hath beefie of long time: foz as a great many of Parrin rs have ſaiid 7 
qq 8 pears, aud pet fare from a Navigatoz, ſo a great mam (4c) have 
continued in pay a pzentiſe-hod, and pet farte f,om a god Gun- 
ner. Sch in time of ſervice would wozk as the butiders did at the 
Tower of Eabell, when one catted fon one thing, he had delivered a con- 
trary fhing- Jn ſervice ſhe Pzince by ſuch. is not truly ſe; bed, the Art 
tee eſteemed, and fhemſelbesdiſcredifed. 

The Ait is icke to-a circle without end, oz lite to a Labyzinty, 
wherem a man being well enfred' in,-knoweth/ not how t oat 
againe., and fherefoze it muſt bee ererciſe and in maſt 


make a perfect Gunner, MPany things here could J w2ite pertai- 
ning to the duky of a Gunner, and every Offtcer to 
the  O2nance , hüt fo; as much as the ſams is not 
Arithmeticail Trgatile, and ſuffiflently Hanbled by 


1 P : 
ey * . 


peculiar to. this 
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- How to avant true laden any quantity of Gun- 
watch being fired, ſhall burne, to 2 an — Fes 25 


at any time deſired. 
Take common watch, and rub oz 

poſt M- 1 bh 

water U againe 

SIE — 

afterwards. Now 1 

long one pard will buine, D be! then 

+ yatds will be a taft yours laid 

. mine, coꝛna- 
in ſome ſecret 


. 1 1 02 ou have 
e 
om 
end fa to the bals, aping le po 
the one end like a 
out HN okedlp, oz 
match 7 4 
e 


Z 
1 
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How by Aribmeticat Skill you may know what bender e 
men, hotſes, or oxen is ſufficient to draw any peece of At- 
tilkery, and how much every one dra wech a picce, 


ſo as they all draw oogether. 5 
en. ; 


Ik go men bee able ſufficien zal, 
weight, acc (6::nfing cart iage and 
to dꝛam a 2 gf 2500 paund wer 
daew fo, b part 

FORT 


J anlwer : It a Cennon of goo o ind wright require 90 men 
the. quoticnt (hetvefp vecing f 5 weigh hl evo 
25 auen to date the E get ara of —— 
ointed 


dzalune by the bon of men ap; to daaw the Ly the quo- 


tient will ſhew pon haw much every min dzew to his part ( to wit ) 
100 weight. 


To 
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To know how many horſes are to. Ovid, todral 
peece of On and how l | =P 
ds bugſes d2nip a A chr Ad 905 ivelght; how dsp hreles toll 
a : 
wie Exbering of 202 whe "I 
Relation. | = 11 907 


bangt, vu 
Al 


To know how many Oxen are to bee provided 


to draw any peece of Artillery 
IIe | mam ag as 
2 hozſes, and that fh2& yoak Oren are cient iv 0/06) TH ther 
ae neflion. | « 
"wap 
Pow man oxen mult be pzovided foz a Carmon of 8000 weight: 
| Reſolution, | 


ii «1 


| ec of ty wma LT 500 Ha 
weigtt, by 34, the oren ted to dzaw Me OG Toon: 225 
pound v; ſo much did every axe daa. | 


53 FFI ARP: 
vou are occaſtened to dzaw the ſaid pox ce though ſome marith grotatd; | 
whereas hozſes and oren cannot paſſe, 3 demand how many men are ſuf: 
ficient to hale a@aker of 1400 pormd weight fizzeugh the laid ma: ilh 
ground? . | 

Reſolution» . 


At a Cennonof 9000 weight require 90 men to dzaw the ſame, finde 
that a Saker weighing 1400 pound weight mutt have 14 men to dzaw 
the ſame, and every one ſhall dzaw 100 weight foz his part. 

.  Jnd2awing Artillery mꝛough any ſoft mar ich ground, it ts i equiſite 
to have in readineſſe, in the Maſter of the ©2dnance his carts which 

carrtefh the p2oviltons foꝛ the Oꝛdnance, certame hurdels of bazds,:o2 
rather flat bottomed boats, m which anp perce ol D3dnance may beer 
glaced carriage ans all, and by feꝛce o2 ſtrength of men may he dzawne as 
caltly, as to dzaw the (aid pece on the firme land, f92 that me ſaid boat. 
is apt to flide oz ſwimme on thc ſoit owilh, the ropes being made faſt 
fo the faze-ſtearne oz ſides of the ſaid boats, which boats do ſerve alſo 
foz Carriage of the Oꝛdnance, and ati dings thereto belonging, over any 
river oz ſol t owtlh gram, c. 


. How you may by the rule aforc know how many oxen 
will draw any peece ot O:dnance, if you 
want men and horſes. | 


3 thgwed ſhat 90 men are abte to d23w a Cannon oi 9000 pod 
weight, ano that ec youk of ercn will ſerve to dzaw a Cannon of 140 
pound right; ngly wantuig men aud hozſes, I ſay, if a Saker of 1400 
poumd'weightrequure 6 oxen, what. will a Cannon ol 95006 2 aud. in mul: 
tiplying the weight of the Cannon by 6, the nuniber ol orea appointed 
to d2aw the Saher; aud diving that pꝛodud by tyc weight ol the leſler 
pert᷑e, the quotient is 38 axen d 19 yoak, ſo muiy muſt be pꝛobided ta 
daaw & Cannon of 9500 pnd weight, which weight divided by the 38 
oren appotuted ta d2aw che (2:2, the guottent ſhewem fhat every orc 
daew 236 pound wright. | | 


How you. may, wanting men and Oxen to draw any pecce 
of Qrdnance, know how many horſes ate requiſie 
| to drayy the ſame. 


” 


Alſo I noted befoze, hat 3 hoꝛſes would ſerve to dzaw a Fawcon of 
200 pound weight: J demand how many hozſss will ſerve to dzaw a 
Tannon of. 9200 pound weight? In working as betoze ,. the guoticrt 
's 30, (o-many* boyiſes are requiſite foꝛ that purpoſe: which perce, her 
we:ght-divaen: by the number of hozfcs appointed to dz3aw. the: ſame; 


be 
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the quoticnt heweth that e very hozle d2ew zoo pound wright. In this 
oꝛder pou may know what number ol men, hoz{ess oz oxen, are able to 
d2aw any pete of D2dnmee, and what eberp one ſeveratiy doth dꝛaw. 


How to know how many 100 of Haberdepoize weight 
any peece of Ordnance, or other groſle. 
weight containeth. . 


In the concluſions afoze ſet dowue, thou mut note, gentie Reader, that 
every 100 wright. of molt things is accounted after five ſcoze to the 
hiund2ed : but if thou be deſirous to know how many himdzed ol Waber- 
dopoize weight any peece ol D2dnance oz other grole weight containeth, 
thou maiſt by Arithnietick ſone be rcſolved; foz every 102 of Paberde- 
potze weight containeth 172 pound, the halfe hundzed 56 pound, the 
querter 28 pound, and the pound 16 ounces: ſo that dividing the weight 
of any great pete by 112, thou maiſt caſt'y know how many hundꝛed of 
{*aberdepotze weight the lame —— if Aw 

would know how manp,hund2ed of Yaherdepoize weight is in a 
Cannon of 900c potmd wetght ; J divide the ſame by 112 as afozcſaid, . 
and the quotient being 80 , ſheweth that a Cannon of 9000 pound 
weight captains 80 hundzed of \aberdepotze weight; one quarter and 
12 pound. ; 

A Tonne containeth 2000 of Paberdepoize weight. 


How you may proportionally prove all ſorts of peeces of Ar- 
tillery.for ſervice, whether they-wiH hold or no, 


All peeces fhat ſhot a bullet under ro pound weight, aud foꝛtiſied 
with metall, being ſhot 3 times, firſt with the whole weight ol the iron 
bullet. Sccondiy with + parts thereof, and laſtly wich; parts of the 
ſame, will hold foz any ſervice, being charged i ich her ozdinary charge, 
albert the ſaid perte were diſcharged 100 times tn one day. 


Ho you may finde out the proportionall charge 
' afore named, as thus. 

Suppoſe a pece ſhot a bullet of 6 pound weight, and that pou deſtte to 
know. what_5 parts in powder of. the weight of the bullet is: multiply 
the weight of the ſaid bullet by the numeratoz 5, and divide by the deno- 
minatoz 4, de quotient is your deũire. 0 


| Example. 
I multiplied by 5, is 30; . the tune divided by 4, the quotient is 7. 
The like oꝛder vou muſt uſe in gfving her parts in powder to thc. 
weight ol the ſhot, and pour quotient © 9 pound. 
| | $: 


Hos 


— 


How to prove any peece that ſhooteth a bullet under 
50 pound weight, and above 10 pound weight, 


Anp pece ſhat ſhotech a bullet above ro pound in weight, ano under 
o pound, would foz the firſt ſhot be charged with + parts in powder of 
the pellets weight: foz the ſecond ſhot with + parts: aud lafbly wifh 
thc whole weight of the bullet. 

Example. | 

Admit a pece ſhot a bullet of 40 pound weight, ſhe; parts ſpereat is 
26 potmd +, and £ parts fhereot is 33 pound x parts. 

And note, fhat in pzoving any pece of Oꝛdnance whether the be ſer. 
viceable oz not, her month would be mounted to 20 oz 30 degrees of the 
quadzant, oz fthereabout, 


To know how much one coyler rope, for the dranght of 
any ptece of Ordnance, is bigger then another, and 
how thick any of them are, 


Tanke the tompaſſe of the lefſer, andlikewiſe fhe circumference of the 
reater, abating the leſſer out of we greater, the remame is ponr deſtre; 
wich knowne, by the rule ol pꝛopoꝛtion you may finde out the heigth 
oz khickneſſe of the leſſer. 1 | 
xample. 


fuppoſe you have a copler rope of 6 inches compaſſe, and mother of 
4 inches compalle , abating 4 inches from 6 inches the compaſſe of the 
greater, reſts 2 inches, tye diameter oz heigth of che greater: which 
knowne, frame the rule of p2opoztion ſaying, Jf 6 yeld 2, what 4: 

£ quotient is one inch; parts, theing the true thickneſſe oz heighth of 
the leſſer, 


To know how much one coyler rope is more then another 


Take the compaſſe of your rope, and multiply it in it ſelfe, and lak 
how much you wonld have the ofyer greater, augment pour pzoduct by 
the ſane paopoꝛtion, extract the ſquare rot, pou have pour deſire. 


Example. 


A copler rope of 6 inches compaſſe ſquared, makes 36 inches. Now 
if peu would heve one z times as much, then multiply 36 by 3, the pꝛo⸗ 
duct is 108, the ſquare rot thereof is 10 inches and ſomething better, 
and ſo thick oiglt à rope to bee that is 3 times the compaſſe of the 
other. | 
How | 


* 


How by knowing the weight of a fadome of one rope, to 
know the weight of a fadome of any other. "a 


A cable oz copler rope of 10 inches compaſſe ing 16 pod every 
fadome, how much will a fadom of fhat rope that is 15 inches 
compaſſe, and made of the ſame ſtuffe - J nuultiply the r in it ſelfe, 
ariſeth 225, and that multiplied by 16 the weight of 

the lefſer rope, ariſefþ 3600, the divided by 100 being the ſquare 
of the leſſer rope, the quotient is 26 pound; and ſo much will e fa- 
oe Rae le wan an 

7 one finde a 
of the leſſer rope weigheth, n 


How by knowing the quantity or compaſſe of any ſmall 
rope, to finde out the ſame in another that is many 


times that bigneſſe. 


Admit J have a ſmall rope of 3 inches compaſſe, and fhatit is required 
to know the heigth of another ſhae is 5 times that compaſſe. J ſquare 
fhe number 3, ariſeth 9, which unutiplied by 5, makes 45, the ſquare ut 
thereof is 6 inches . ſo l igh is the greater. The like is to be done of 
all ſuch like demands, 


To know the weight of a whole coyler rope for the 
draught of any peece of Ordnance. 


Queſtion. ö 
There is a copler rope of 8 inches compaſſe weighing 12 po:md 
ever p fadome, 4 demand the whole weight of chat rope being 20 fa- 
dame long: 
Reſolution. 


Pultiply the mnuber of fadoms in the rope ( being 222 the weight 
of one f: dome, the pꝛodutt is 240 pound weight, your deftre. 

The length of a copler rope foz a whole Cannon ought to be 70 fa- 
do ve oz thereabouts, | 

Foz an ozdinarp Cannon 64 oz 66 fadome, aud m a Temp Cannon 60 
fadome oz thercabouts. 

q a Culvering 40 fadome, a demp Culvering 36 fadome, and a Sa- 
ker zo fadome, #c- < 


To finde out the foperficiall content of the 
hollow concavity of any peece. 


If ban unitiply ths bunt of he cllinder oz ben ofthe pece, by the 


.. 
ART» - 9 
þe about the mouth, the pꝛod act will 
be cilinder vt the (aid pELe. | 
* Ce | 
/* ACarnonof 7 inches dia ding her concave oz hollow cilinder 
r 2 fot in length, how much ie per ficiall contzut thereof 2 . 


1 — | 
Reduce ths length of the hollow concave ol the\pece into inches, ari⸗ 
ſeth 144 inches, which multiplied by zz inches, the tirtumference of the 
concave at the woith of the peece, ar iſeth 3168 inches, che ſuperficiail 
content of the metail compaiſing the concave of the pece. 


56 1 2 a 
ctrcumference of the holla 
(hew pou the ſuperfic iali co 


To finde out the craffitude or ſolid content of the 
| cilinder or concave of any pcece. | . 


Firſt pon muſt by the rules taught in the begining of the Bonk, finde 
out the content ot the baſe oz plame ol the concavity at the mouth of the 
tete, in multiplping; the diameter in halfe the circumference, oz ciſe 
ſquaring the diameter and multiplying that p2odunt by 1 1, aud dividing 
the reſult by 14, the quoticnt will alſo ſhew pou the content the which 
aa in the length of the cilinder of the Peece, the pꝛodut is your 
deſire, | 

Example. 

The Cannon above named of 7 inches diameter, w20ught ag is 4 
Gewed, yeldeth 38 inches: at the baſe az circular content of her mouth, 
which multiplied by 1.14 inches, the length of the cilinder, poldety $285 
inches, me lolid content of the concave of the ſaid Perce. 

If pou deſire to know how many fot in ſquare mezſure the ſolid con- 
tent of the empty oz hollow concavity of ths Peece afozenamed oz any 
other do h contaie, you mult wozk thus; divide the number of inches 
in the ſolid content thereof by the num ber ol inches in a kot ſquare being 
1728, the quotier t is your veltre, | 

Example. 

The ſolid content of the ace ol 7 inches diameter above named, con. 
tatneth v2 do inches, which divided by 1728, the quottent is 4 that is, 
5 fect in ſquare meaſure wanting 1 inches. The like is to be done in any 
other pece, oꝛ in meaſuring the cilinder oz Cone in auy ocher ſolid y. 


How you may Arithmetically know ho much any peece 
of Ordnance is taper- bored, or whether the ſame 
bee taper- boted or not 


5 

Put upon poux rammer ſtafte a tampion of wad that is tuft the heiath 

»f the hollow cencave of your ce, ud th zuſt the ſam e into The | 
Pato; it it go not home to the bꝛerch, then the Perce ts taper: Coed, if it 
go home tac Pecce is not taper⸗bozed: if ſhe be taper-bozed, then put 

| 1 
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OF GUNN ERV. I. 
on ſuch a tamvion of wod'upon pour rammer ſtaffe, as may fill the con- 
cave of the Perce in the narroweſt part where the is taper-hozed, and 
be ſure thx if goe home to the b2&ch of the Perce, auda ds wich 

our compaſſes, meaſure the diameter of either tampion, abating wwe 
leller weaſure dit of the greater the remain is pour deſtre, 

And note fhat the tampion at the end of every rammer kaffe, isfa 
f12uſt home thy wa? and bullet cloſe ta the chamber oz place where the 
Powder lyoth, ans every rammer ſtaffe ought to have à ſponge dt tye 
one end, ta clenſe the Oece with, ud a tantp ion of wod at tye other and. 
to put home the bullet and wad with, in he center of which ought to be 
a hollow ſcrew wherein the Gunner may {crew in a wad hake to unload 
any Pete at his pleaſure. | 


How to ſhoot in any Morter Peece. 


Moꝛter Peces were invented only to amoy the Enemy, when ofhet 
Oꝛdn mite cannot be uſed againtt them, as being charged wich tone 
ot to beat downe the hou es of the Enemy, oz to tali amongſt men be- 
ing aſſenthled together, oz charged wity balls ol wild. fire to burne the 
ne mies ſhips, hou es oz cozne. To make a perfect ſhot in one of theſe 
Þeces, it is requilite you know two lyings belonging to the ſa ns (that 
is to lap, ) holv farre your oꝛter Pete will carrp a bullet, oz a hall of 
fire work, as ſhe is to ſhat at the belt ol the randon: and like wiſe how 
far tt is from your Puece to tha mar pou intend to ſhot at, which knows 
vou map make a pet fe ſhot, dun ” | | 

xample. f 

If a Pozter Pte ſhot a bullet oz fire wok 700 paces, and fhat the 
maik wi ich pou intend to ſhit; at is but 500 paces ; I danand at what 
degree of the quadzant, ſhall the Prece be laid at, to uucks a god Mat: 

; __ ;Refolutrn» 2.5 © 122 

To anſwer hy wy all ſuch like, reaſon and experience teachefh,: hat 
the leller ground You intend to ſhoot, you mult raiſe the mouth ol your 
Moꝛter Ecce ſo many degrees above the beſt of the randon, as is luffi- 
tient to reach the mark deſired: and therefoze J lay if 700 paces roquixe 
45 degrees ol the quadꝛant, what will Zoo r. and the quotient.tolis mute, 
mat at a degrees of the quadę ant ths mouth of the ſaid Peece: muſt be 
elevati at, to cauſe the bullet oz ſtxe· bali to light accoꝛdingi x. 

If youabate 45 degrees (being the beſt ol the randon) from 63 degrees 
that the Prete was elevated at, theremame is 18/degres, and ſo many 
degrees of thequadzant was ths mo 1th of the Wozter Pace elevated at 
forcach the mack. % i! No 4920333 Jha ll | 

? 22141 4 fy: 1 
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To know how farre or ſhort any Morter Peece will ſhoot fur- 
ther or ſhorter, at the mount or diſmount of one or 
many degrees. 


Queſtion. . | 
A Pozter ce fhat ſhots 450 paces at the beſt of the ramdon, J 
would know how unich ſhozter thall the that, being elevated one degree 
above the utmoſt range: 1 
CIOIUTION » 


Diwide the diſtance of the utmoſt range being 450. paces, by 45 ſhe 
degrees in the belt of the randon, the q iatient is 10, ſo many paces will 
the ſaid Perce ſhat ſhoztcr, her mouth elevated one degree. 


How you may know very neere how farre from your Peece 
the bullet (hall light, the ſaid Morter Peece mouth being raiſed to 
what degree you thinke good. 


Qieſtion. 

Suppoſe there is a Caſtle, ec. beſieged, and that the Gumers had 
bought tyetr Oꝛdn ince as nere as they would with, ſo that having 
diſcharged the Pozter Perce in the fozmer concluſion, at the mo. nt of 60 
degrees, ſhey finde tht the bullet falls in oz abont the nnvt of the ſaid 
Caſtie oz Fo:t. The quo ſt ion is how farre it is between the Peece and 
the fall ol the ſaid vullet 7 1 
| | clolution. 


P qu muſt firſt ſak what difference of degrees is betwan 50 and 45, 
and poi thall find 15, then by the rale of p2opoztion ſay, if one degree a- 
bate 10 peces, what will 45: and pou ſhall find j 50 paces in your quo- 
tient. And in thts oꝛder by the help of Arith metick yeu map find how far 
it i from the Mace to the mark. 

Alſo it is poſſibte to ſhot ſo diretly upꝛight in a quiet, faire, and calme 
dap, chat tye bullet ſhot out of your Moꝛt t E te, ſhali fan into the ce 
mouth again, oꝛ hard beſides the ſame, ifyou rai e the prece mo ti tuſt togo 
degrera of che quad2ant, which albelt it de not ſer viceeble, pet it t3 poſt 
ble to be dane: Jo tits is a gencrall tute, that no Pœte of Omnante 
whatſcever can ſhat a bullet to continue fill in a ſtreight time, during the 
motion ol the ſaid bullet, except you tlevate oz rai e tye concave ol the 
ſaid F &ce di. ey tolpards the ʒcnech of the ckie, oz eiſe plumbe dolrne 
towe rds the center of the earth. 

The diameter of the chamber mouth in every Zozter Pete, ought to 
be equall to the ſemi diameter in the mouth ol the laid Poꝛter. = 
are 
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The length of every chamber in a Fozter perce, cught to be once and a 
half* thc diameter ol thc cham! er + ; 

The wettali at the bꝛerch of ere: y Pozter pecce, o ght tote foꝛtiſied 
equati in thicknelle to the dtameter vf the mouth ol the chamber within, 
aid at the trinions to the ſemi diameter, aud at thc foꝛe pat t oz neck of 
tye pœce, tothe 5 pcrt of the diameter ol the chamber ms..th 

To mount a Mozte: Pecce by the quadzent, ſame ufe to pat the rule of 
the quadzent into the Percemouty, cloſe to tþe mettat!, oz inũde vi the 
pect, voting at what degi & the plummet hangs; but fox as much as 
tere le manp Pozter E aces alittle tzper-bozedat the mouth, (A mean 
thc diameter at the mouty is ſomething wider then it is within ) there- 
foze it i the beſt to habe a rule made fo; the pur; ole, which among the 
experi: nced Gunners is cen mon, ſde ſatd ri le being about 18 inches in 
length, at the middle pouit oz x zick whe! eol is another ſhozterrule,framcy 
artific;al p about a fut long, icyned cloſe, ano falling xeipendic..larly on 
the longer rule, whoſe cont:iing angle lighteth witlp on the middle 
potrt oz n idſt oi the longer rule, from which oint is dzawne by Art the 
x pact of aciicle , au. diLided into 45 equali dibiſtons o2 degrees, ſo as 
the 90 degra ſtands wit on thc center oz middle point ol the longer rule; 
io fyat laying fh« longer rule croſſe the mouth of the þ te, you ſhall 

zelently know at what degree th: ſatd Poꝛter Þ &ce is elevated at ty 

— „ thc j ace being mounted at anp grade above 45. And 
tus me p pou moi nt pour ꝙ iter perte, to ſhot at what degree you ſhinꝶ 
ged. The pattern ol fþe rule fþis figure ſheweth, plainly dzawne.. 
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The oꝛderly fight oꝛ motion ol ihe bullet oz fir e· b ſhot ort of ang 
Moꝛter pate, oy c ugure 02 vaaingyt etc nc e may be peccctved. 


ETC 


rr — — — | 


—— Ä __— — — — = 


ii 
% O 


Having planted Crdnance upon any mount or plat- ſorme, to 
de liege any J one, &c. and that you de ſite to make ſome lit- 
tie tteach or diten about the ſame ſor the defence thet eof, low you may 
now how. nmeh the eaith and turſe that is caſt out of the {iid ditch, 
Mallraiſe a wall iu heigch, being laid orderly at the brim of 
che ſaid dicch, on the inſide thereof making the ſame 
wall to any proportion aſſigued. 


Qucſtion- 

Svpp23s. the Graerall command the Captatne of the P yorers, ſhat a 
Re#hL made about the mounts v2 platfozms where the O2vnance plate 
mats the ſame 18 fot in biedth atthe bʒzim, 12 fot in b:edin at the bot 

e 8988 i ur deb, and that tho Sar and tur fe digged out 2 
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ſaiv trond be leid oꝛdet ly in the inſtde ther col at the beim of the ſatd dit. 
ſo as à Wall way ve wade in bed at the bottom 1.2 fat, aud at the top 
8 fat, 5 demauo he high hau that wall be when it is fintthed 2 


Reſolution. 

To wok this, there is a general ry's, (as thug) Adde the wideneſſe 
02 12cdth ol the bzim, ans the dz edth oz unde neſte at the bottem toge · 
Wer, the 4 vi that addition multiplped by de om oi the ditch, the pꝛod ut 
ai. chat multiplication ſhall be por x divident oz number to be diviocd. 
5z6tv to find the beigti oi. the wall, adde the thickneſſe ol the botto me vi 
he wall wic you mean to make, to the thukneſle oz be dih that poi in 
tend to make it at thc head; the el that addition ſhati be vaur deviſoz , 
which divident divided by the diviſoz, the quotient will ſhew you the 
he igth of the wall. 

a Example. 

The trench in this concluſton is ſaid to be 18 fot Load at ſhe m ouch oz 
b2ti ther col, and 12 fat at the bottom, which 2 numbers being added, 
makes zo, thc halfe whereof is 1 5-fext, which 15 feet multiplxed by 8 fert, 
heing the depth, ar ileth r20 fert toz my divident. Likewiſe, adde twelve 
lat ( the thickneſſe ol the watl at the bottome ) to 8 fot the bꝛedeh vou 
meant to make it at the head, ſo ariſeth 20 feet, the 4 thercoi is 10 fat 
toꝛ my diviſoz, (and ſo thick the ſaid wail will be in the uidft : the which 
bd{1dent being 120, being divided by the diviſoꝛ 10, the quotient is 12, 
aud ſo many ft in leigth thall the earih aud tu. fe caſten altt ołĩ the trench 
foꝛcſaid, make a wall being 12 fœt bꝛoad at the bottom , + fot at tue 
bead, aud ro ft in bꝛedth at the midſt ; tye ſaid trench being 13 fat baoad 
ct the bꝛi n/ 1 2 fat bꝛoad at the bottom, auo & fot dæp. 

Inthgis ozder you wap find out the heigth, bꝛedth, oꝛ 5c th of anpſuch 
ür wall oz vitch, in making tye ſane attcr any p2opoztion alliyned.. 


Briefe obſervations of certaine principalls in the Art of 
Gunacery, for every Gunner to conſider or, to practiſe 
aud learne, viz, 


T olinow what diſparture every perce of D2dnance orabt to have in 
ting either at az within point-blunk, oz wich an inch rue at any ad- 
vantage. 

Da uſe a mediocrity in ramming and wading, and in giving every 
pcce her due toading in powder and gulict. 

To know the gednelle and badneſſe of powder, and how to mix and 
mate pec ſit god powder, and how ts fine the pc ter, 4c. 

To confer the wind, whetycr it viow with pau o againſt pan, oz 
— De of the Perce and hoo ta weather. pour n ce ia make a gad 
1 20 . 

To canſider the plai fo; n, whether it be flat, oz elſe declining for the. 
2.2 | 186085; 
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recolle of yo ir tece, aud wither the maik be higher oꝛ lower then yo ur 
platiozme, cs to knolu tyc diſtance thereto. 

To t:noiw wictycy our &cche truly bozed oz not, and holoto make 
à perfect iht ma ace that is not truly bozed, 

To con der whether the one wherle be moze glad oz reverſe faſter up- 
on the axle: tret then the other, oz whether the one whele ſfino higher 
then the other, let pou doe ſhat wide. : 

To know Wwhctycr athozt {&ce will out-thot a long Prece oz not, 
ker ing thc lengthol the mark by the like degrees of the quadz int. 

To now that level'ing with the quadzant towards a hill (the marke 
ſt anding higher then your platte) you ſhall ſhat ſhot: ano oting 
into a valiep, yon doe over-thot the matk, b it thotmg on ale vell ground 
you keepe the length with the quadzant , and how pou o.1ght to lap pour 
prrce to make a pet feu ſhot with the quadzant at everp mark. 

To know (hat giving levell with an inch rule ( which ſome call the rule 
of flat) it is eri oneous in ſhoting in Peces of contrary length, as alſo 
at lere. ali warks obſer ving one mechod. 

Do leune to now the diſtance to the mat k, and what diſt nice pour 
Vace will ſhut at oint blank, oz mounted f. om degree to degrer, which 
ts tue belt r le to ſhot by, 

* < 0 know whether tye carriage oꝛ ſtock of por Perce have her dug 
lengch oz not, aud whether the peece be trulp placed therein oz not. 

=. oconfiver that in ſhating divers peces from one platfozme, to diſ⸗ 
c hai ge that perce which francs to the lep war ds firſt, ano to ſet pour 
match oz fie ever on the ley ſide, ano pour powder on the wind hang, 

To knob tye true ozder in mixing and making ali kind of fire-wozks, 
wet .urd dzy. . : 

To know the heigth and weight of all perces of D2dnance, and whe⸗ 
ther the ſame lye ſtreight in tye ca:11age, oz not. 

To know the heigth and weight of all bullets of like mettall, and the 
citctumference ther col: and what pꝛopoꝛtion a ballet of one mettall bea⸗ 
rech to the like oz un ike ballet of a conttarymettall. 

Zck:iowtiow mach Serpentine oz cozn powder is requiſite to charge 
any pecce vi Artillery. + : 

To know what neceſſaries belongeth to any peece of D2dnance, being 
in ſcxvice by Land oz Sea, as ladles, ſponges, hano-ſpikes, ropes, 
coines 4c. and what labourers ſhe! Id attend the ſame. | 

o kno w like wiſe what men, ho2ſe=,03 oxen, ace able to d2aw any pece 
of De nance in ſervice, oz on the ſudden. 

Do be cictunſpeit ol lighted matches ano candles, gc. foz feare of 
' powder, being in (ca-ſervice : aud to keep a per fe regiſter of every 
{prog pretaima to ycur Oꝛdnance, both what pou habe pꝛeſent, aud 
h hun yore lpint, to lcp your Oꝛdnance dy within, and to have in 
1e.12;1rcfie all kind vl ler viceable fire-wozks, which fire works ought e 
be #3750 either in the boat oz on land, but not in the ſhip fon feare ol 9a 


I wit. | To 
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To knolv the uſe of all Geometricail inſtruments telonging to he 
pꝛofeſſion of a Gunner, as alſo to have ſame ſig! t in Aruhmetick and 
Geometry, thereby to that at ali randens, and how to mannage and hin 
dle all engines foz the mounting oz dilmounting ol any P&ce of D2d- 
nance, tn gz out her carria_e, 4c. 

To know that every ÞPece ougtt to be as fhick ol metall in ebery 
xart from fhe loweſt pert of the concabo at the bzerch, to that part 
- the — = "aj that holds the Powder, as the bullet due to fhat Peece 

eigth. 


A breviary of certa ire ſecrets in the Art of Gunnety. 


A bullet violently dziven ont of any Peece ol Oꝛʒdne nce by the fozce of 
the Powder, fiteth ſwifteſt aud ſttaigiteſt from the mouth, till it be 
paſt © the diſtance of thc levell range. 

The great noiſe oz roare that me Pete makes in delivering the bullet 
( oz diſcharged witho'it bullet) ariſeih betwerne the ayze within the 
Petr, violentip dziven out into the open apze by the tozce of the fire 
(the Petre oz @aſter being reſolved into a windy exhalation.) And 
accozding to equantity of the fire ans apze, burffing out of the P &ce, 
ſo is the crack moꝛe oz lefſe. 

Any bullet ſhot out of a Pece K doth lie moze heat ily, and 
wozketh leſſe effect in piercing an obielt, then when the Pece is elevated 
at any degree m degrees of the randon. 

J heavy bullet violently moving, picrceth ſozcr then a lighter bullet, 
having the like motion. 

A bullet of lead ſhall wozk as great est -gainſt an obiat, as the like 
— iron, habing the like motion, by reaſon of his overplus of 

ight. 

A bullet ſhot out vf any Pæce of Arfillety will pterce moze againft 
any thing ſtanding firme, wen againſt a moveable ovient, and ſhot at an 
obieit a reaſonable diſtonce fi om c Perte, will pierce maze effectually, 
then ſhot at thc ſame nearer hand. 

Every bullet doth make a long 02 ſhozt range, accazding to the cleba- 
tion of the Perce out of which it is ſhot. 

Abetirt ich evor fur ſheeſt in his ſtraight wellen (oz in an inſenfible 
ſtratatt line) the higher that the Perce is elev. ted at the mou. 
Any Pete diſcharged twice wtih one and the ſelfe like qnentity of 
Powder, wad, and huſlct, having one and the ſelfe 1ke 720paztton m 
ramming and wadding, and ſhot at one like degree of r nen, ut Pete 
ol like temper at cfther ſhot (hall make like ranges ; hit the ſao was 
diſcharged as ate, but not of like tempcr, ſhaii make ſeveraui graʒe g. 

Tuo Pætes in all 3 ſave only that the one 18 oo 
longer wen the other, diſcharged with one une qiencity in *r a 
buſk f, ali make ſeveral! arazes, accozding to the length of. it cilinder 
of the Pece, the longer ſhall ort-fhot the thoꝛter. 5 
Tido 
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Two Pecces in all reſ; ets cquall, ſave only in length, diſcharged at 
a mak ui_oguai! diſtance from eag Peece, and being within the range 
ol both Perces, the bullet ſhot out of the ſhozter E cece ſhall graze oz beat 
tye mark, bcfoze the bullet ſhot out ul the longer Perce, 

Two Pecs pꝛopoztion aui in ali reſpecs, being diſcherged with one 
like qzantity ano kinde of Powder, bat differing in ballet, as ye one 
tron, the other lead, and both bullet s of like heizeh, thatl make ſcverali 
rargcs, the tron bullet ſhall out hie the leaden bullet: but diſcharged 
wich a bullet of metall, and aſterwards wich a like ballet made of wd, 
chſcrring one and tyc like quantity w Powder at everp ſhet, the b.ilict 
ol waod tyall not flie ſo fat re 7s the like bullet ol metall. 

A Pace any weit etevated at the mouth, will hot further in in in⸗ 
ſenſible ſtraiaßt line, then lying levell: and by how much moꝛe any bullet 
is dꝛiben moe ſwifter th2ough the apꝛe, by ſo much it is made the nwze 
ligliter in the moving oz d2ift thereof. 

Tuo Paces alike in every reſpect, ſhot with one like bullet, but dif. 
ſcxent quantity ol powder, thali make ſcveratii ranges. Alſo tye ſaid 
x&ces aus bullets cguall in ali riſpents, and the powder alſo in quantity 
£quali , ſaving that the mixtures of the (aid powder is not alike, ſhatl 
make ſe vei ali enges. N : ; 

One Perce diſcharged divers times wich one like bullet, firft with 
fyc quai ter ol the weight ol the bullet m powder, after with hee the 
weight, thirdly mith; par ts ol tye weight, ano laſtly with the whole 
weight ol fhc bullet in co;ne pou der, and the ranges differing at point 
blauk noted, the ranges at tyc utmoſt randon differing ſhali be pꝛopoz- 
tionali,cve method in charging, tc. being obſerved. 

To every prcce of D2dnence, accading to the pꝛonoꝛtion of the dia- 
meter, length of the cilinder, aus weight oi the bullet belonging thereto, 
there is a cue quantity of powder to be alle wed, ſo that charging the 
pace with moze oz leſſe then the ſaid due pꝛopoꝛtion, ſhall rathcr hinder 

then fia ther the bulletin his furtheſt range. 

Ep how much the metall of any Pete is made hofter bp often ſho- 
ting, tzen it was befoꝛe por mate the firſt ſhot, by ſo much is the con- 
tar e oꝛ hoe of the te made moꝛe attraitive, the metall moze dulled, 
and (yr Pccc woꝛkelh leſſe effect then in the begining. | 

Au Paces in whoſe metall is unngled-molt tinne, lead, oꝛ copper, is 
_ 5 a great dcale then. thoſe Peeces in whom is put moſt 
Þ2t-me 7 

A bꝛalle Pte made hot with often ſhating, is moze apt to b2eak then 
when it ie cold; ang any Pete of Artillery 15 moze apt to bꝛeak at the firſt 
-doonony ſhot, in a hard troſt, being cold, then made hot with oftcn 
| ing. — 8 ; ly | b 

any Pecce of Ozdnance diſcharged, having her full charge in powner, 
will range and pierce fiu ther, then wanting any part thereof ; and ha- 
bing a little quantity moze then her due char ge in yowder, will over-ſhat 
the other, but it will danger me Perte; but daubling the weight 2 

, t 
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dullet in powder, hail Chat leſſe ground den having a 1 
nail charge in power (to wit betinene ; parta and the- weight 
of tye bullet) fo that the cilinder al the perce ts tm much <oked, ana the 
bullet d2iven out into the open apze befoze the powder be all fired. 

Every Perce of Artulerp ought to have her convenient le aud 
— ol metall, accozding to the pꝛspotion of the diameter of of 
the ſame, and — Anger 69 Gozter then her ſaid due length, will 
mn hmder then further her utmoſt range. 3 

y P&ce of Dzdnance made hot thaough much ſhating, will neithtr 

range ſo farre, noz pierce ſo deepe, as being temperatelycold. 

No Pete of Artillery can thot a bullet to range fill in a perfect 
ſtraight line, except you ſhot the ſame either dircatly upꝛight, towards 
3 — of fhe ste, oz elſe directly plumme down towards the center 


the earth. 

Che right line of the utmoſt randon in all peeces is maze then the right 
line of the levell range; and the right line of the utmoſt range is not ſo 
much as the right live of 90 degrees. 

The utmoſt range in all fozts of peces is not at wif 45 degrees of 
randon , as Tartallia and dibers others doe affirme , tt — 
with the wind in a quiet oz calme day, is at oz about 45 degrees; bi 
the wind againſt, oz on any ſide, oz rough, on the apze thick, tc. will 
range as farre at oz about 4o degrees. / | 

wo perces in all reſpects equali ſabe only in lengfh, diſcharged with 
a like quantity in powder, wad, and bullet, ano ſhot at a mark within the 
2 pertes, mounted at like degrees of randon with tye quadgent, 
the ſhoꝛter pærce ſhall out-ſhot the longer. TT 

The right lines made by anp two peeces at one degres of randon dif. 
charged, are pzopoaticnall to the ranges of their bullets at the ſame de 
grees of randon, and fhe right lines made by any two peeces at any ran 
don, are pꝛopqtionali to their utmoſt ranges. DM 

Any peece of D2dnance firſt diſcharged with the whole weight of the 
bullet tn Serpentine powder, and after diſcharged with : the weight of 
her bullet, in ſuch coꝛne powder as ſhall cauſe the peece to range the ſame 
ground: ano laſtly diſcharged with halfe the quantity of either ſoꝛt of 
powder, the ſecond ranges ſhall not be equall, alfhough the manner of 
charging aud temper of the = be all alike. 

hee peeces in ail reſpefts equall, ſave every one Sxceeds other in 
like pzopoztion in lengfh, the utmoſt ranges of their bullets ſhail not be 
alike p2zopoationali,al the fozme of charging beunifozme and alike. 

A peece twice diſcharged , firft with an iron bullet fit foz the ſame 

ete, and after wifh a leaden bullet of the like weight, but differing in 
beigty, and with one and fhe like de ba in pol der ano wad, at either 
time the iron bullet hail out lie the leaden bullet. : 

A peece diſcharged firſt wifh an iron bullet, aud after with a leaden bul⸗ 
ut ol like heigfh , and at either time diſcharged with the weight of the 
bullet in Serpentine powder, ſhall _ unequall ranges, 
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A pecce twice diſcharged at like degree of randon, firff with an iron, 
and then with a leaden bullet, and aſtor viſcharged with any other quan- 
tity ol powder, tye ranges of the Lutiets thai: not retam the ſame pzo-. 
poztion. SES 7 

If two peeces of one length, but differing in boze, the one diſcharged 
with an tron, the other with a leaden bullet at one like randon, having 
the weight of eftyer bullet in courſe powder, do range both alike ground 
and ſhe ſaid peeces after diſcharged with halfe the weight ol their but. 
1 of the lame oz anp other powder, ſhall not range one like diſtance 

around. 

Two peeces of one metall and length, bat of different ballets tqually 
mamte?, diſcharged with any like quantity ol ont powde:, ſhall not 
range tuſtiy one distance ol gromd. | 

The p20poztion of the different ranges that iron and leaden billets 
make, being found by experience m any one pece ol D2dnance, the fame 
p20poztion will not hold in all other peeces of D2dnancs of contrary 
length, that ſhots the ſame like bullet. 

Any peece of D2dnance being thicker of metall on the one ſide then on 
ſhe other, diſcharged at a mark, wiki caſt the bullet towards that fide that 
is fhickeft of metall. | + 83 2%. . 15 

Two pecces of contrary length, but of like diameter, having both one 
like charge, being ſhot off at a mark within the. reach of both peces, gi⸗ 
bing levell with an inch rule, at one like heigch ol the rule, hall make le⸗ 
berall graʒes, the ſhozter ptete ſhali out-lhot the. longer. 72 

Anp pete ol D2dnance will convoy the bullet: moze ground, Ne 
elevated at 18 oz 20 degrees, then from ſhe ſaw grades to the ben M the 
randon. although fhere be 7 degrers vantage in the later. 2 

Any perce of Ozdnance, having her due loading, will convey the hul⸗ 
let moze then five times the diſtance of her levell range, | 
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Fable of the deminite yurts uſed in — * I. 
A table ſhewing how to wrigh any great quantity with few weights, 2. 
How te extract the cubicł radix or root of any number, and how to finde 4 
true denominator to the eubick remaine, and how to prove if you wor right 
or not. 
T beoremes, ſhewing the proportion berweene a bulle/ of one metall, ro a 0 
of contrary in. tall, and betweene the diameter and cireumference there- 
of, Oc. 6. 
J — by knowing the true weight of any bullet, and diameter of the perce dus 
for the ſame, to finde the weight of any other bullet "of en 9 
ia exettrar'y peece of Ordnance. 
How by dhe knowne weight of any [mall bullet, you may finde out the wnighe 
of a greater, and how to prove if you work right or not, 7. 
By knowing the weight of any hullet, whoſe diameter container h bath whole 
numbers and broken, how to funde the weighs of any ot her of lhe metall. g. 
By knowing the diameter, heigib, and weight of an irom buller, to finde the 
heigth and weight of a bullet of marble — or contrariwiſt, by knowing 
the heigth aud weight of al bullet of marble ſtone, to finde the weight of 
the like bullet of iron, 9. 
By knowing the weight and diameter of an iron bullet, to findt*the heft h 
andweight of a leaden buller of tha fare proportion? ib ur HE, by 
knowing the weight of a leaden bullet, to fad the wages 75 an n ** 
of like heigth. 


To finde out the weight of any bullet malls hor Pie 5) andy the 
weight of the like buler of lead j; or a[ſe Je — 2 a 
der hullet uo finde our he waig ht vf0 or. — 


7 o funde aur the crcumferunoc of any bulletor — boy: 2 

3 3y knowing the IE To lr; = Pre onthe unde, 
theres . ' e * _ II. 

To finde he ſolid content of any lulu e- g ap x ts 


To finde the ſuperficiall content of any ballet, Ee. a DI OT n f. 
To finde emobe circumference of a1yritenar bly HOP ajer, 18. 
How te finde the ſuperficial coun: vf oy wu bon, an Fuller, or globe, 
divers wayes, * 
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How to finde the craſſunde or ſolid content of any bullet, & c. divers waics. 13. 
By knowing the diameter and weight of any bullet, & c. to finde the diameter 
of another of like metall that is twice : he weight of the firſt. 13. 
How you may divers wayes Geometrically p̃ude out the weight of any un- 
knowne bullet, that is double the weight of a kyowne bullet, and how to 
prove the ſame concluſions by numbers, 14. 
By knowing the ſuperficiall context of the flat or plaine of any circle, to finde 
ont the ſuperficiall content of another that is twice the diameter of the 
t. 17. 
* the weight and heigth of * one bullet, to finde out the a= 
weight of another that is twice the heigth of the former. 17. 
How you may Arithmetically finde the diameter or heigth of any bullet, and 
to know how much any one bullet is higher then another, without any 
callapers. 19. 
A table ſhewing the weight of all iron bullets, from the Fawconet tothe Can- 
von, in Haberdepois weng ht. 19. 
How you may Arithmetically krow the true breadth of the plate of any ladle 
duc to any peece of Ordnance, by. knowing the diameter of the bullet fit 
for the peece. 19. 
How to mal a ladle for a chamber · bored peece. 20. 
To finde out the heigth of the diameter of the chamber in any chamber · bored 
Cannon, or other peece: and how to finde out the thickneſſe of metall, 
round about the chamber thereof. 21. 
How you may eArithmetically know whether the carriage for your peece 
be truly made or not, and how the carriage for any peece of Ordnance ought 

to be made. | 217 
By knowing the weig ht of any one peece of Ordnence, to finde the wei ht of 
4 « ar he Fo of 22. 
How by Arithmetick abill you may know how much of every Hide of metall 
= in any braſſe peece of Ordnance 23: 
Haw to A how farre any peece of great eArtilicry will convey her bullet 
«the beſt of the random, by knowing the utmoſt. range and point blark of 
another peece, ard by < ſame rule how you may kxow hom ſurre any 
rear peece will range at point blank and utmeſt Os. 24-- 

To know how much a Fuller of iron will flie further then the like bullet of 
lead, being diſcharged the ons after the other ont of any great peece, with 
one like quantity in powder... e PIR. J 44. 
by knowing hem mach. pemder is ſufficien. to charge any one perce of Ord- 
aaxxce. te know how much of the ſame powder will charge eny ot her peece 
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By knowinghow much Serpentine ſon der will charge any peece of C rdnarce, 


to knew. how much corre powder mill doe the like © or comrariwiſe, by 
knowing how much corne powder will charge any pcece, to know how much 
Serpentine powder will ſerve. 26. 
By knowing = farre any peece ſhoots with her due charge of powder, te 
give a neare eſtimate how farre t he ſaid peece will ſhoot, with a charge 
more or leſſe in powder thenthe other, 26. 
How by knowing how much powder a few peeces of Ordnance have ſpent being 
but a few times diſcharged, to know how much powder a grea: number of 
the like peeces will Spend to be often diſcharged. 27. 
How to know how much powder every little cast or firken ought to con- 
taine, and how many of thoſe caiks doe maks 4 Laſt of powder, and 
how many ſhoots any quantity of powder will be for any great peece of 
Artillery. 28. 
By knowing how many ſhoots a firken of powder will make for a ( ulvering, 
to know how many ſhoots a Laſt of powder will make for a ( annon. 


28. 
To know how many ſhoots of powder will be in a graund.barrell, for am 
peece of Ordnance. 29. 
How you may eArithmetically know what proportion of every receipt is to 
bee taken to make perfett good powder, what quantity ſoever you would 
maße at 4 time. 20, 
How by eArithmetick, «kill. you may know how with one and the ſelfe 
trhe charge in powder and bullet, how much farre or ſhort any peecc 
ef Ordnance will ſi oot, m monnting or diſmonnting her any degree, 
whereby you may know how farre your peece will ſhoot at any de- 
gree of the randon , by knowing how farre ſhee will reach at the ut« 
meft randon, 31, 
By knowirg the diſtance tothe mark by the concluſion above, you may know 
whether your pcece will ſhoot ſhort or over the mark. or you may know 
how farre any mark_ is from your platforme, being within the reach of 
Jour peece, only by knowing the diftance of the utmoſt range of your peece, 
and the degrees 2 is elevated at. 31. 
Hew to make a table of randons, or goe very neare to know the true range 
of the bullet, out of all ſorts of great peeces of Artillery, being mounted 
from degree to degree, 32. 
How you may eArithmetically lnom how much wide, over, or ſtort 
4 Peece will ſhoot from the marke , by knowmg the diſtance to 
the mare, and hom your Pecce is laid to ſhoot' at the ſaid marke. 


34. 
X 3 How 
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How to lay your peece to make a ſtraig hi ſhot at any mark. K 25: 
In ſtoating at any mark within point blank, not diſparting your peece, to know 
how farre the bullet will flie over the ſaid mark only by knowing the di- 
ſtance to the mark. 35. 
How to lay your peece point blank without inſtrument, ; 36. 
How you may Arithmericaly diſpart any great peece of Artillery divers 
way)es, 5. 
How by Arithmetical cłillyou may mount any great peece by an inch rule to ten 
degrees of the quadraur, if you want 4 quadrant or ot her inftrument, 97. 
How you may know the true thickneſſe of metall in any part of any great peece 
of Oranance divers wayes, | | 38. 
How to make a good ſhot in a peece that is not truly bored, or to brow how 
much ary peece will ſhoot amiſſe, that is thicker of metall on the one fide 
then on the other, if you lum the diſtance to the mare and how to remedy 
your peere, being thicker of merall in one part then another, to make her 
{hoot ſtrait. ' 40. 
To know the different force of any two like peeces of Ordnance planted againſt 
am object, the one beirg further off from the ſaid object then the other. 41. 
Huw o may, having divers kindes of Orduance to batter the walls of a 
Towne or ( aſtle, Cc. tell preſently how much powder will load all theſe 
Ordaarce one or many times. 43. 
How you may kzow the true weight of any number of ſhot for ſeverall yeeces 
of Ordnance, hom many ſoever they be, and how many Tonne weight they 
do all weigh, 46. 
How any Gunner or Gun-fonnder may by Arithmetic} gli l know whether 
the truniors of any peece be rightly placed onthepeece or not. 47. 
How you may know what empt — 6 to be provided to boy or carry over 
any peece of Ordnance over any river, if boats or other proviſion cannot 
be gotten, 48. 
How to know the true time that any quantity of Gun-match, being fiered.ſhall 
burne to di an exploit at any time det 9 J N 200, - 
Hew by Arithmetich skill you may knom what uber of men, horſes or 
oxen, is ſufficient to draw any great peere ef Artillery, and hom mach 
every ore draweth,ſo as they all do their endeavony. - 50. 
Zo know how many hundred of Haberdepoigc weig hit am peece of Ordnance, 
or other groſſe weight comaineth. 2 
How you may propertionally prove all ſorts of peeces of Avrillery fon ſerviee, 
whether they will hold or not. Wa 53. 
Jo know how much one co) ler rope is more then another, for todraw any great 
peece of Ordnance, 54, 
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By kyowing the weight of a fadome of one coyler rope, to knowthe weight of 
a fadome of any ather. 57. 
By knowing the quantity or cem paſſe of any ſmall rope, to finde out the ſame in 
another that is many times that bigneſſe, and how to finde out the weight 
of a whole ceyler rope for the draught of any peece of Ordnance, 55. 
To finde out the ſuper fic1all content of the hollow concavityo f any peece. 55. 
Te finde ont the craſſitude or ſolid content of thecilmder or concavity of any 
peece, and how much the ſame containeth in ſquare meaſure, 56. 
How you ma; know how much any peece of Ordnance is taper-bored by A- 
rithmerick call, or whether any great peece of Ordnance be taper. bored 

or not. : 56 

A Table wherein you may know the names of all peeces of Artillery, therr 
heigth, and weight, and thickneſſe of metall in any part of them, and what 
men, hoſes, or oxen, are ſufficient to draw the ſame, and the heigth, 
weight, and compaſſe of the bullet belonging to every peece : and how much 
powder will charge every of the ſaid peeces, and the length and breadth of 
thegadle fit for any peece, and how rhick, broad, long or deep the carriage 

of every pecce ſhould be, and hom long every coyler rope ſhould be, for the 


draught of any great peece of Ordnaxce, 57. 
Concluſions for ſhooti ng in morter peeces, 57” 
Zo know how much further or ſhorter any morter peece will ſhoot at the monnt 

or diſmount of one or many degrees, 58. 
To know v.ry neare how farre from your peece the ballet tall light , the 

morter peace raiſed at what degree you think good, 58. 
Notes to be learned concerning mor. er peeces, 8. 


To know how much the earth and turfe that is dig ged and throwne out of — | 
ditch, ſhall make a defencible ramper or wall at the brim of the ſaid ditch, 
making the ſame to any proportion aſſigned for the better defence of the 
Ordnance in time of ſervice, 60. 

Certaine briefe cbſervationt of certaine principalls of the Art of Gunnery, 
to be knowne of every Gunner : with a breviary of certaine ſecrets of the 
ſame Art, very neceſſary for all profeſſors of the Artof Gunnery. 64... 
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Certaine Principall Points 
longing to the Art of Cunnery. 


Mead in Tarcaglia of Powder ſhat ſhall make no neiſe be 
ing fired out ol — | yay of great. D2dnance , where be 
ſath it is not la to be uſed, neither to ſhe w fhe ma⸗ 
King of it, but J am aſſured he never burnt any of it: 
fon be dofh confeſſe in his Epiſtle to his boke, that he ne- 
ber ſhot in eny Perce. Alſo Jhave heard it confidently 
| affirmed , that there is fozcibls powder ( of a white co⸗ 
lour as they ſay) the which being fired out ol anp Pete of Ozdnance, the 
erte having had her due loading thereof, it ſhall make no re, crack, oz 
repozt (as we tearme it:) but J neither beleeve the one noz the ofher. 
Foz J ſay, it is {impoſſible to make | owder fbat ſhali bur ne and have a 
ny fozce, but that the flame tyereof being reſolved into a w ſub- 
ſtance, encloſed withm the concave of the Þ'ece, violently tb. ting it 
ſelfe ont of the F cece into the open y mult of neceſſity give a roze oz 
crack,moze oz lefſe,in pꝛopvꝛtion to hat apzie ſubſtance ſo fired and com- 
— 22 the | &ce : many examples I could alledge foz further p2ofe 
erevts 

Ths vertue and fozce of Gun powder conſiſts in the Saltpeter, foz 
the t zimſtone and the cole is tut only to maintaine the flame thei eof : toꝛ 
the Bꝛimſtone it ſrife is apt to flame with I aud once flamed 
cuſcth the Matter oz Saltpeter to lame. The ccle is apt ts kind'e oz 
tu. ne with any ſparkle, but not to flame, pct matut-t"eth the fleme of 
thc other two waterials. The teſt e tter is that which is refined with: 
out any fatneſte. T he beſt Bʒimſtone is that which hath no dꝛoſſe in 
it. And we beft cole ace ſto e thet ate mad e vt the ſoltelt and lighteft 
wod- Theſe tbzee mater ials being peunded vet y fine, and their true p2e- 
poztioned parts mixed and wz9uzht 2 by ſuch as have ⁊ kill in 
- tc 
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the Art, makes per ted god power: theu e whe col was never better 
known then in tycle pꝛe ent dapes: tye goodneſſe of any powder map 
be known by tye colour, by tye taſt ol tye tong le, ano by the burning, 
aud a man map m ke as much ano as little the t᷑ol at a tune as he plea⸗ 
lech, having p2oviſion ol fairnitur e ſoꝛ at purpoſe, 

Any Pece diſcha ged divers time; with moiſt powder, will ſoner 
he at then being dilcharged the lite numter of times with like quantity 
of fine oꝛy powder : foꝛ the moiſt poloder is longer in burning and cau- 
ſeth we pecce to woꝛk lelle e fed then if it had been charged with like quan. 
tity of dꝛy powder. | | 

If vou have by experience found that pour poluder is not fozcible, the 
nercit way to ſtrengthen the ſame is, by putting to every pound thereof 
one o ince of refined Matter fine'y po..nded , and then moiſt the 
ſame wt vinegar oz rather the water of Saltpeter, ino beating the lame 
in a wozter oz other veſſell a3 finely as pou cin, with a wodden peſtell 
(foz it is dangereus to beat the ſame wich any iron tale foz feare of a 
park) aud ſifting the (ame thoz9w a very fine ſte ve, coꝛning and dzpin 
the ſome, it will be of maze fozce a great deale then it waz at the irt 
time. Some doe make excellent god Cozne powder, ſo fine, that the 
Cones thereof are like Thimeſced. 3 

J have read and heard ſome of that opinion, that if a little q .ickſilver 
be rut in amongſt the powder wherewith any perce is loaden, and a cloſe 
wad thereafter, that that peece ſhall give a gi eater repoꝛt then if the had 
dern charged with the ſame like quantity of powder and w.id and 
thequickaiver , the which 3 did expe: iment ma Calliver, but could pet! 
ceibe no ſuch matter. | 

If you would o:it-ſhat ary other man in any one peece of D2dnance, 
the pace to be loaden at either tim? with one like q lantity of one like 
powder, wad and bullet, aud di charged at one ke iandon: then after 
you have 1cadrn the pece wilh ber due of powder, put the ſame clo elp 
dome with the end of pour rammer ſtatfe, aud after make around wad as 
herd aud cloſe as potrare able to th2ult home to the powder, and put pour 
b:llet cloſe home to the ſaid wad, but put no wad after it, if the maik lye 
lo as Ihe pace mouh be aup whit cevated: othe: wiſe put in a little 
wad after the bullet, tokep the ballet cloe to the wad in his rixht 

ce. a 

- Alſo if you ſtrong canvas c oaked in ople, aud ſowe the ſame cloſe and 
r oimd about the biet, that the bullet map fill tye hollow cilinder of the 
pœte, aud it the ſame cloſe home as afoz?, ch it bullet will range fur- 
cher then being di charged having a le lle wad, and being uncoated. Tar- 
talia affirmes, ih it the poloder put into ſne perce aid ramd hoe to the 
berech, being bozrd th20Ugh wich a ſtatte of an inch oz +4 in thickneſſe, to 
the vzercij of the prece , and after a cloſe wad put home to the ſatd pow⸗ 
dec, and the bullet put home after it, that that bullet hall range moze 
ground then it would have done if the powder in the peece had not ben 
had thaough, as 13 atoꝛeſais. 

Any 
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Any peece being charged with very dzp pewder, fhat is hard coze 
ned, ſhall not fire ati the powder, but a great many of theſy coznes 
will palle ont of tye F eCe-unburnt'when the perce is recharged , as 
pou may by experience pꝛove out of a Buzket oz Calliver ; ano 
the cloſer that the wadde is made that is put into the Perce aſter 
— Heng. it will cauſe moꝛe ol the Powder to fire, then having a 
e er . "< 3; 144 63 
Any pecte of Dꝛdnante although the lame be loaden with verp god and 
d2y powder, if ide perte lye long loaden, the powder will grow moiſt, 
by reaſon the Salt- peter wil woꝛk and grow dankiſh wichm the cham⸗ 
ber of the P tete where the Þ owder lyeth : ano tf tye ſatd peter be not 
well refined, it will ſo@ner grow dankich then that which hath been well 
refined : - allo — will grow mai foyer in we winter then in the 
ſummer, ans f on fheſeathen on the land. 7 3, | 1 32 
Two tes in all reſpects equalt fave length; at point blank, oz at 
any degree of thc raudon, diſcharged with one like bullet aud quantity of 
powder, the longer pecce' will ſtill out-thot the ſhozter : but. giving the 
thozter pxce a moze quantity of powder then the longer, the ſhozter 
perce will out ſhot the ſongert. 5 | 

A Bucket that ſhatety ; parts oz ; m powder ol the bullets weight 
that is fit foz the ſaid Pusket, will range further aud pierce decper then 
a Calliver that is recharged with a fit bullet ano ; parts oz 4 parts ol 
his bullcts weiglt:but in giviing to either peece alike pꝛopoꝛtion of pow- 
der, J mean giving the Masket but; parts in powder of the weight 
of the Callivers bullet, then ſhalt the Calliver dos moze exet tion aud 
range further then the Pagket. And in like caſe a Fawcon oz S akier be. 
ps diſcharged with the whole weight of powder of the bullet fit foz the 

ard pace, hall doe moze execution, and range fur ther then a Cannon oz 
Culvering that ſhoteth a fit b. let, and hath but ye like quantity of pow: 
der that the le llet perce rech N 4 | 
£ny pecce of Oꝛdnante that is p2eſently recharged after her lording 
v2 that hath not lien long lcaten, will convey her bul/et moe ground, aus 
dor moꝛe excci tion then letting the ſame pœte lye long loaden, the peece 
dilchaͤrged at either time at one lite beg & ul randon, aud with one like 
quantity of one like poder, wod end bullet. ; 

Two xecces mm al! reſpets equal, both loaden alike with one like 
powder, aus laid at the mart; fi o one like lt. mme, the center of the 
mark iuſt point ol um wth the center ol te hollow cilinder vi tye-prece,, 
and within the level! range of both Late, the one of the laid , eres 
b2ought to the mark with he: true diſparture, ans the other Perce. witty 
he; metalls, that pece ſc diſported ſhail Trike the mark, and the chert 
Fete Qhall ſhot ober the matk. 2 i 

A bullet of any metall diſcharged out of any \* &ce of Oꝛdnance, by 
how much ni022 violent oz ſwifter it — dziven zo gh the apꝛe, it is in 
3 ra- 
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pꝛopation to hat violent moving ſo mach the lighter, and the moꝛe ligh- 
ter e moz caſte is tyc paſſage tycreof ; and the maze fozcibly it fipeth,the 
moꝛe foi ce it wozketh againſt anp reſiſting obiect, ana fipeth in a ſtreighter 
line in its [wilt motion then in his decreaſing moving. And by how 


much tye ſwiktne ſſe tyeregt decreaſeth, in like pꝛopoꝛtion to chat moving * 


doth it grow heavier ans declineth. 
A bullet of iron oz any other mettall that is not ſolidly caſt, but hath in 
it lome little hole oz empty place, being diſcharged out of any pœce of 


great Oꝛdnance, doth flye thzough the ayze with a moe whillling ſound : 


tycn if the ſame had been perfectly ſolid and round caſt. And any bullet 


recharged from anp peece of D2dnance, will make a greater ſound paſ- |, 


ſing violently th2ough the ayꝛe at the firſt ſhot, then at the ſecond,third, 
oz fourth ſhot, being recharged one pzeſently after another, by reaſon the 
ap2e at the firſt ſhot was quiet, cloſe, ano undivided, and tyerefoze of 
fozce mult refift the paſſage of the bullet, moze then when the ſame is mo⸗ 
ved 02 dividod. 

The violent motion of a bullet diſcharged out of a Cannon oz Culbe- 
ring , 0z other luch like grert peece of Oꝛdnance, paſſeth with ſuch a 
ſtrong motton, ano d2iveth the ay2e befoze it in the p:Nage oz range 
thc cut, that uping over houles tba oz foure hundzed pards aboabe tye 
ſame, doth ol ten ſhake them tn ſuch ſozt, that the glaſſe on the windows 
will b2c:ke m peeces, ano the platters on the benches oz ſuch like things 
ſtanding loſe will fall down, and the higher that ſuch houſcs are fhat are 
ſo un der the paſſage oz range ol the bullet, are moze ſubiect to the hurt az 
thake thercoi then lower houles which are nerer to the perce, and under 
thc like range ol the bullet, which is a ſtrange thing, that the motion ol 
the ay2e dꝛiven aud dziving the bullet, ſhould have ſuch a power to ſhaks 
v2 hurt a great obieit i ather then a leſſer, both ſtanding under the like 
palle ge oi thc! ullet. Alſo it hath moze power to hurt an obtex ſtanding 
tu me (though fur ther from ſhe pete) then a moveable ob iet, as a man 
mM 2 nterer to tye pete, and both under the range oz paſ- 
ſage e bullet. 

Anp pecce being diſcharged wifh her due loading in powder aud wad, 
with a fit ballet of ir on, ano after being diſcharged with the like quantity 
oi like powder ano wad, ano with a bullct of lead ol like diameter to tye 
iron bullct, ſhall wake ſcvcrati ranges, though the pœce be diſcharged 
at ant like grade, the bullet of tron ſhall outllie ſhe bullet of lead; but 
loading the perte with her duc ol powder accoꝛding to he weight ol the 
iron bullet, ano aftot loading her with the ſeme powder, giving her the 
like pꝛopoꝛtion to the weight of the leaven bullet, the renge of the leaden 
b::4{ct ſhall extend furturr then the range of the iron ballet. 

wo uc ui lite boꝛc, tut contrary length, hating one like loading, 
and 144d at ont like digrer of the quaòzent, to Tat at any ont mei k, 
With 9 t ths leut lange of fred pecte, but wiftmn the Left randon of boch 
ALCS, (halt nut like ranges: but if the ſaid pœce have one like vilttatl 
44 is wit ik tþiv habe kot one like lengih given them by an inch 
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rule, to reach the ſaid maik ( which ſome Gumers call the rule of flat 
the ranges ol woſe two perces ſhall great!y dilicr ; ano though they have 
boch one like length given them by the ſaid rule to reach the mark, yet 
ſhall they alter by the degrees of the quadr ant, the ſhoꝛter peece ſhall be e- 
levated at a higher point then the longer, aus the x etoꝛe of foxce mutt 
range further then the longer. | 

It is a common opinion amongſt a grea* many Gunners, that any 
pw of D2dnance lieh point blank that is truly bzought to the mark, 

ether the ſaid mark bs aſcending oz deſcending, the pece laid truly 
againſt the ſaid mark without any length given to reach it: but J ſap, 
that there is but one pꝛeciſt point blank, that is, when the pace is lo 


lid that the line iſluing from ſye center of the hollow cilunder of the peece 


cutteth the center ol de ark; ann if it were oz might be extended fozth- 
right would cut the true hani on; oz a point blank oz ſevell line i 
that w by ſurpoſitton extendeth it ſcife from the centre of 2ᷣ ptete th2ough 
fhe centre of y mark unto the true hoꝛiſon m there Can be bat one pꝛeciſe 
ſtraight line oz point blank as the Gunners tearm it, which mult be that 
viſuall oz — — line, whoſe ends are both of equali heigth. Oz a di- 
ret ftraighf line is that which loben a perpendicular line faiieth thereon, 
devideth it into equali angles, as is taught in Ewclid and other boks of 
Geometry. The eaſiſt and trueſt way to know when your pece lieth 
point blank, is by putting pour rule into ths peece math, having a Gun, 
ners quadzant oz ſquare thereon, — _ — grow ſo; chat the 
plunwet map cut oz tan on the line that makes the right. angle from the 
center where it hangs ( catied the tevell ime) that pads (yen lieth point 
blauk : all other lines viſuali being extended to any mark that is cithcr 
higher oz lower then the eye, are not to be tearmed ftraight lines. 

If the mark you are toſhot at te in a Traight line wu the concave of 
the pete, and not wifhout thc point blank oz levell range of the pete, it 
is an eaſte matter to ffrike divers marks ſtauding w we (aid line, by 
making the viſuall ime ſo much lower, as is betwern tue true viſuall line 
and the center of the cilinder of the pcece, being the line in which the hal- 
let fiyeth :_ and if the mark be farre without point-blank), it is poſſible to 
ſtr ie two markes ſtanding in the viſuall line, both in the place lvhere tue 
bullet fir ſt cutteth the ſaid viſrali line, 4 ſo t angeth above it into the ayʒe 
in his ſtreight motion (which will not be farre from the pace) and in 
that place where the bullet in the end of his range declining, cutteih the 
ſaid viſualil line again in his craked oz bending motion, which muſt of ne- 
ceſſity be either at oz very nere to the mai R. 

If the mark vou mean to ot at be not fer without ſhe [cell range of 
the per ce, ant ſomething higher then point blank, then ;nuſt you ſo lap the 
perce, that the viſuall line aimed by the ſuperfices of the metals of the 
peece (not diſparting the (aid peece) may cut the mai k: and if at the fix it 
ſhot the bullet ligt t ſhoꝛt oꝛ ober, you way cally amend the ſccond ly ad⸗ 
ding oꝛ abating the length given ; but if the mark tc under point Ink, 
and net farre without the levell range ol the pete, then ſet tp your di 
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vai ture in the mitt of the ſuperſices of the metall at the mouth of-the 
terte, ano wozkiing as is ſaid ty experimenting one ſhot , it is an eafte 
matter to make a perfed ſhot the ſecond time: aud if you that at the ſaid 
ark not dilparting pour pee, then muſt pou lap the peace ſhozt of the 
mark, that the viſuall line paſſing by the mettals of the peece touch a 
pꝛetty diſtance under the mark. N 3 * 
All marks oz obiets diſtant from pour pete, which you are to ſhot at, 
E. e in au efold pꝛopoꝛtion to be cenſidercd of, as either the ſame is iuſt 
pomt blank, which ts in one reſpect onlp to be conſidered of, oz it is 
hig er v2 lower then point blank, which is to be conſidered of in divers 
rcſxeits, accoꝛding to the diſtance and number ol degrees the ſame is at, 
cither in alcent .oz'deſcert. 133752 246; ö. A. | iP 

Any tv'o oz mozs peeces of like oz contrary p2apoztzon at point blank 
duchargeo, every pace having her due loading wich paldder, and with a 
biitlet fit fo each pœce, and the le vell ranges of: the ſaid peeces noted, 
tat ol thoſe pœces whole levell range is furthcit, will till out-ſhot the 
ether at any grade of the randen, gibing to every of the (aid peetes the 
ſelf lite loat ing in powder ans bullet. 

Any 2 prces difering in pꝛopoꝛtiò, the difference ol tue it level ranges 
knou ne, may ſo be loaden, as they ſhali both range one like diſtance of 
ground at one lil;erandon : ⁊ the utmoſt range of any pete known at any 
cegre ot randon, by abating the 112opoztion ot her paloder, it is poſſible in 
two oꝛ thʒꝛœ hot, to that auy part ot the ſame randon that you wil aſlign. 

Two peces in ali xcſprits cquali ſave length, mounted one like degree 
ol randon, and loaden with: one lite weight in contracy powder, any 
with one like bullet, that peece that is loaden with the beſt powder, will 
Till aut range the other, although that other be the longer: but if there 
be but little difference betwirt the fozce ol the powders, this pzopoztion 
will not hold at every grade of the randn. 10 

To charge any pece of Oꝛdnance Gunner like, ſet pour boudge oz 
bart ell on the vu ind hand of the peace, ano cauſing one of pour aſſiſtants 
to hold the ſawe allope, ſhʒuſt pour Ladle into the ſame, filling it full of 
powder, ca: ſing your fellow that holds the boudge to ſtrike the ſame 
with a ruler ; two of thoſe ladles is the common charge of that peece. 
And fixing your thumb ii ſt under the (tz fe ol the ladle, thzuſt the ſame 
home to the chamber of the perce where the powder lyeth, tin ning the la. 
dle lo as your thi mb be di1ently above the kaffe, ano in lo doing the pow⸗ 
der will fal oz tin ne out ol the ladle cleanly, then dꝛawing out the ſaid 
{adie with the tampion on the other end of the ſtaſte, thꝛuſt home the 
poboder with 2 oz 2 ſtrekes, cavſing your alliſtant to hold his thumb cloſe 
an the touch; hole ot the perce; then taking a cloſe round wad of hay), 
ew. intuuſted rope, oz ſuch like, thꝛuſt in the ſame with pour rammer⸗ 
Hare coſe to the powder: and after put in the billet cloſe to the wad . 
wit peng preg be clevated at any degree of the randon to reach the 
talk, iu is needleße ta pet many wad cfter the ballet, foz it will rather 
HALEY teen £00 the fame: but if me proce mouth be anv whit embaled, 
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men it behovefh to put in a wad cloſe to the bullet ts hold the bullet in his 
right place: and the ſpeciali point belonging to a Grunner in charging of 
any great pece, is to loade the ſame ſtanding ſidewiſe of the perce, ans 
not directly befoze her mouth; foz it ſometimes happeneth, that a pace 
having llawes oz honey-combs within her, being often diſcharged toce- 
ther. doth foz a ſeaſon keep ſome ſparks of fire in tye (aid holes, ſa that 

2uſfing home the ladle with the powder to load the pete, Ending di- 
rely befoze tye mouth of the peece, it taketh fire and killeth the Ganact 
and ſuch as are diratly betoe the mouth of the peece, as happened in 
Anno 1573. at the ſiege of Edcnbrough Caſtle, to tivo experienced 
— 1 — who if they had ſted ſidewiſe to the peece, might Have eſcaped 

at danger. . | 

Ik you charge your peece with a cartredge, and having put the ſame 
home to the bzeech with the end ol your rammer ſtaffe, put after the ſame 
a god wad, and after that the bullet, as atze is taught, not fozgetting 
to thruſt the caſe of the cartredge thzough with pour p2iming iron in the 
fouch-hole of the pece, that the pziming powder may be ſure to take hold 
and to fire ſame. Some uſe to put a tampion of Bd in next to the car⸗ 
tredge, and then the bullet and wad: and ſome uſe to cut that part of 
the cartcedge away that lieth next to the touch hole; but hoi oe ver you 
cut the ſame in charging any peece with a cartredge, it behoveth you to 
pzime the cartredge thzough with a skrewed oz wzeathed pꝛiming iron 
made ſharp at the end, and then putting in your pꝛiming powder, you 
ſhall be ſure not to faile of pour purpoſe. 

In giving fire to any great pece of Dzdnance,as Cannon,Culbering, 
02 ſuch like, it is requilite that the Gunner thereto appointed, firſt ſæ 
that the peere be well pꝛimed, laying a little powder about the touch 
hole as a traine, and then to be nimble m giving fire, which as ſane 
as he eſpieth to flame, he ought with quickneſſe to retire back th2& oz 
foure yards out of the danger ol the reverſe of the wheles and carriage 
of the peece : for oftentimes it happeneth, that the wheels oz arel-free doth 
bꝛeak, and ſpoils the Gunner that giveth fire, not having agility to move 
himſelke from the danger of the ſame : pea, J did (& a Gunuer ſlain? 
with the reverſe of the wheele of a Culvering, which cruſhed his leg and 
thigh in peeces, who if he had had a care, and nimbleneſſe withall, might 
have eſcapsd that misfoꝛtime. Alſo if the pꝛiming powder be dankilh, oz 
tze cole of the match not cleare, the Gurmer cannot ſpeedily give fire ; 
and therefoze behsveth to foze-ſe it: 02 if he hold the lintſtock in which 
his fired match is tied, long over the touch hole, the violence of the flame 
iſſuing thereout is able to ſpoile him, oz ſome thereabout, by fhzowing 
the lintſtock oz ſtaffe which ye gives fire with out of his hand. J have 
ſcen the lintſtock and match blown out of the Gunners haus moze then 
do pards from the pete, by the violent blaſt of the fire iſtting vut at the 
touch. idle of the peece, in giving fire to fe ſame. And it is to be noted, 
fhat the wider p touch hole of p peece is, the greater flame doth iſſue out 
ſwereat, w cauſeth p peeceto — then ſhe wonld,having a on 
touch- nyp 
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Anp peece ol O2dnence tulp diſparted, ſhating at any mark in a 
ftreight line from the center ul the hollow concave of the prece, and 
withm point blank, ſhall ſtrike ſo much under the center of the ſaid 
maik (being laid wit againſt the midſt ol the ſaid mark) as the viſuall 
—_— is from thc top of the ſaid oiſpar ture to the concave oz cilinder 
of. the pace. 

Zo make a perfect ſhot at any mark, whethcr the ſame be at point 

blank, oz at any degree aſcending oꝛ deſcending : coyne your Perce ſo 
that the center of pour epe in apming lie cloſe to the ſuperfictes of the 
middle part of the metall at the bz&ch :; and if tye mark te at point blank, 
and the Pæce truly diſparted, ano the vi uali line ſo aimed 7 paſſing by 
the top ol the ſaid diſpart.rs ) cut the center of the mark, then ſhall the 
bullct light ſo much under he ccater of the mark as is betwen the con- 
ve of the perce and the top of the diſpaiture, it the wind alter not the. 
bullet in his motion. And if the mark be fur ther then che Pete will 
reach with her metalls, then muſt pou ele vate the Pete motith ſo many 
degrees as will reach the ſaine, firft laying ths | &ce ſtraight againſt 
the ſaid mark: and whether the mark be pomt blank, above point blank, 
a under point blank, if you! fix your epe in aiming above the levell ſight 
zt the bꝛœch, the viſuall line paſſing by the extreame oz top of the l veil 
{ght at the auth of the Pace, will cnt under the mark, ano will cut oz 
divide the ſuppoſed line in which the bullet flieth betoze it come to the 
mark, which bullet will light above the mark: oz firing pour epe lower 
Wen pou ought at the bzech, the viſuall lme extending it ſeif will cut 
above the mai k, auo never touch the line in which the bullet flieth, 

Any Peece of. D2dnence made hot with often ſhoting, being caled 
ith water a; vinegar, oz other liquoz, and. pzeſcntly after re charged 
Nai, wil not convey the bullet ſo farre, as ſuffer ing the met ill to cole 
ait ſelfe,. And any Peece diſcharged divers times ana not ſponged aua 
tlenſed, the ſatdPeece mil not do ſuch effet as being ſponged every time 
p2eſently after ſhe is diſcharged. 

If. the tri nions of any great Perce of D2dnance, as Cannon oꝛ Cul: 
bering be placed to neare the mouth, then the Perce wil be ſo weighty 
#£the bꝛerch, that ſhe wil require the aid of two oz thꝛee Gimners to raile 
upthe [ame with levers, that the may be b2ought to her mark; ther e- 
m e to raiſe the ſame with one mans ſtrength, ſo farre ag another map 
copne the Pece. to ſhot at anp mark. aſſigned, lay ſome [mall copne oz 

ce ol timber cut wedgewile. on the ſide of the ſtock oz carriage of the 


recs, fhat map reach in heigth within twa v2 ther inches ol the loweſt - 


part of the metall of the b2&ch of the Perce, and putting in pour leaver 
92 hauoſpike as neate the end of the b2&ch as yoy can, between the ſaid 
prece of timber and the. metall of the Pace, you map raiſe the Pete at 
your pleaſure,ſo as another may copne the ſame to lay ber to any mark 
Wigned: ana the longer pour leaver is, and ſhe leaſt part of thc end 
22 that you put under the { ce, the moe weight a great deale you 


n raiſsup, Alla hy tpault ing a ſtrang lever into fyemouth ol the ce. 
6 weights: 


l 
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wet hing kye ſame dotwne at the furtheſt end thereof, you ſhall weigh 
v2 rat'e up a weight; aud the longer the leaver is, the maze weight hail 
vou counterpoiſe. 

If being in ſervice, pou are like to leeſe your Oꝛdn mce, and would ra- 
ther bzeak oz burſt the ſame in perces then the enemy ſho 11d have adban- 
tage thereof, you may ealily burſt any Pece with her common charge 
ol powder, oz with leſſe powder then her common charge, as thus : after 
you have put home pour powder, make a cloſe wad as hard as ever pon 
can thauſt in after the ſame, and then take an tron bullet halfe an tnchoz 
moze lower then the diameter of the concave of the rece,noput the ſame 
home cloſe to fhe ſaid wad, and under the ſaid bullet dzive in a wedge oz 
faper peete of tron of fourteen oz lixteene inches in length, madefmofh and 
ſmall at thc one end, and great at the other, almoſt the height of the bul- 
let, and giving fire with a traine,the bullet will run upon the ſame wedge 
and having no pallage by reaſon the ſaid wedge doth ſtop tye way there- 
ol, the Perce perfozce muſt bꝛeak in peeces ; oz you may bur ſt any peece 
with her common charge in powder at any part thereof, in fhzuſting her 
mouth into water to that part you would have bꝛoken, and giving fire by 
ſome train, the Pte will burſt at that part withont the ſupevfices of 
the water. The like may be done as ſome hold opinion in thzufting the 
Piece mouth into a hole made fh2ee oz foure fot deep into the earth, ram- 
ming the earth cloſe about fye ſame, ſo as no ayze paſſe out at the pg 
mouth : oz laying the pece upon the ground upon ſome Þ eces of tim- 
ber laid under tyc fozepart ano hinder part thereof, aud making a hol- 
low placermder the midſt thereof, make therein a god fire, and with a 

aire of bellowes make the j9cecs thozow hot, and with alledge oz great 
hammer ſtriking the Perce in the midſt, the middle partol the Perce ly: 
ing hollow, pou map eaſity bꝛeak the ſame. | 

If you would fozete!l wheiyer any Peece of D2dnance will ſhot ſhozt 
o2 ober any mark appointed, tanding on any ſide of and from we ſame 
Pece , and not beholding the viſuall line how fhe Pete is laid to the 
mark, by having tryed ano ſeene the fall of the bullet, the firſt ſhot is an 
eaſte matter to ſhew whether the ſaid Perce ſhall ſhot ſhozt oz over any 
other time, being loaden * time aliks (as thus: ) befoze the Pece 


be diſcharged the firſt time, ſetup a Javeling, Malbard, | 
ſtaffe directly befoze the month of the Perce „ and on the fame a 
pzivie mark hard by the upper oz higheſÞ part of the metall, and when 


the Fete iʒ bꝛought to the ſame platfozme ne aud laid to her mark, 
and h cher length given yer to reach the mart, betoe the Gunner give 
fire, ſet up the ſtaffe again in the: lame place, oz cquſs another to ſet 
ſame up, and if the higheſt part of he anefallar- the Peecemouth bei 
bated above the ſaid mark on the Kante ( we) pau may eſpy # pzel 
diſt ince from the Perce) then the ſatd Peet will gut ⸗ ſhwt the hot: 
but if the upper part ol tye metall at the inonth-bee under the ſaid 
mark on the ſtaffe,” then the Perce will that thoxt of the ofher ot, being 
loaden with one likequantity of 3 and bullet. It 


- 
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Jf yot! would —— the tnemp, and can come to ſc: ve under them our 
A iuſpition, and would popſcn their Oꝛonance oz any perce thercof, lo 
as the ſame ſhould net readily bee made to ſhot, watch a fit time, ana 
oure a little hot Dple thozow a [mall funnel! into the touch- hole of the 

&ce, the Perce mauth a little imbaſed, oꝛ raiſing her moth a uttle, 
poure in à little water oz other liquoz thereat, the which will ſoak thozow 
the wad into he Powde: , ſo as the fame will not fire, oz elſe clopmg up 
the touch-hols with nailes dꝛiven to the head, yon map foz a ſeaſon hinder 
the ſame from ſhating, to the great annoyance of the cnemp and furthe- 
rance of pour friends , they having ſome pꝛivie war ning thereof : the 
chieke and rcadieſt way if a Perte bo poyſoned, is, to d2aw the ſame, oz 
i ths touch-hole be cloyed up, is to make a train in at the þ &ce mouth to 
the chamber where yer loading lyeth, and ſo recharging her it will blow 
gut the ſame, oz elſe it muſt perloꝛce be d2illed out. a 

Z he p latfoꝛʒme whercon pour D2dnance ts planted in ſervice, ought 
to be ſfozed with ſtr ong wadden planks of timber, oz paved with bꝛoad 
ſmath ſtones, laid cloſe together, nc higher in one place then in another, 
hut flat and plain on the ſuperfices thercol, foz the wheeles and carriage 
to make their revers upon, foz if the like platfoꝛme be not made, the 
wherles in often reverſmg will ſo fink into the ground, that the Peeces 
wifhout great trouble and moꝛe ſtrength of men will not be b2ought to 
their right platfozm again ; cſpecialiy after moiſt weather, the ground 
deing wet befoze : and the Pete ſhall ſometimes ſhot amiſſe, Ly reaſon 
the one whale will ſometim es (ink deeper then the other. The platfozm 
behind the carriage would be made a little higher then befaꝛe; ſo ſhall the 
Gunners with moze caſc a great deal bꝛing tye Perce to her true platfozm. 
after ſhe is reverſed. ; | | 

If pou would ſ& whether the Þ eece pou are to ſerve with, be cleane 
without flawes, honp combs, oz cracks, then turning her mouth to⸗ 
wards the Sun, being: unloaden, with a laking glaſſe you ntay caſt the 
beam of the Sun into the concave ot the Perce: on if the Sum do not 
ſhine, with a lighted candle put on the end of a cloven ſtick vou may alſo 
fa the ſame : but if vou care that the hath ſome crack, biow her with a 
—.— oʒ halfe of her loading in powder, and pꝛeſently ſtop her mouth 
wilh ſome cloth az other thing, that no ſmoa iſlue out, cauſing anatyer to 
do the like at thc touch⸗dole: aus if there be anv crack in the Perce, the 
moak will iſſue out thereat. Alſo. you may perceive if a Pte be with- 
out crack oz flawes, in ffriking upon the ſame with ſome iron tole,and if 
the peece be without crack the wil habe a clear ana ſharp ſound being un- 
toaden, other wiſe ſhe will have a harſh oz dull found. 4338 
- Any Gynner skflfull ana experienced in the Art, may diſpart any great 
Nec ſeven ſever ail wayes, hut the-readieft\and caſteſt way is tathzuff 
votix pʒiming iron into the; touch hole of the Pte, down-to the loweſt 
art of the, concave ol the Perce, and with yaur knife make a mar k on 
laid pziming tran, iuſt with the heigth of the utmaſt part oꝛ higheſt. 
part of the metall thera. Then dzaw out the fame pzimmg iron, let- 
ang the ſame up: igt at the mauth of the Perce, ſo as the loweſt end — 
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he ſaid pꝛining iron touch the loweft part ol the eonc we there alſo, and 
hard by the upper part ol tur metalſ at the mouth of the . cece with your 
knife make another mark on the ſaid pꝛiming iron, the diſtance between 
thoſe two mar s is the true di partute of that fte. 

Ta anꝑ one oz moze Peeces al D2dnance of like length and heigth, hat 
ſhoteth one quantity of ane like powder and bullet, may be made a p;e. 
ciſe table of randans : but a thmgunpoſſible to make one perfet table ol 
raudons to ſCverall peces of contrary length and heigth, diſcharged wirh 
one [te aʒ unlike powder and bullet, although divers awthozs-have aſfir- 
med the fame may be done, aud have.given out rules thereol : foz the va- 
riable length vl tut paces, the differing weights ot the bullets, and the 
— eres of divers kinos of powder, muſt and will alter in each of 

cle caſes. 

Bp experimenting divers ſhots out: of anp one oz 11020 per ces of Oꝛd⸗ 
nance, ol like length and heigth, diſcharged with one quantity of one like 
powder and bulict, I could at tificialilp deſcribe how to rake an inſtru⸗ 
ment, wi ich let upon the bꝛeech of the perce, the viſuall line thereof ſho ild 
chem what length the ſaid pæce requireth to reach any mark within p at- 
moſt randon of v ſaid perce, as alſo ſhould ſhew the number of degrees the 
ſaid pete is clevated at, and how facre the ſaid peece would convey her 
bullet at any degree of the randon , oꝛ what diſtance any mark is ditfe- 
rent fram tye perte, and how much higher oz lower the ſaid mark is then 
the point blank ol the ſaid Perce, the ſaid Peece loaden at every time 
with one like quantity of one like powder, . wad and bullet, and of like 
temper: but fozalmich as the ſame will not hold in all peces of contra- 
ry length and heigth , neither in any one p&ce of D2dnance diſcharged 
with her due loading ol divers kinds of powder, it were a thing net con 
vcnicnt to ſhew the reaſons thereof, fo that the ſame requireth a long 
diſcourſe, aud would be to no rea prrpores unleſſe the ſame might be a 
generall rule.foz all peeces of what and heigth ſoever. 

Y au may diſcharge any Pete of D2dnance by the beame of the Sun. 
a pꝛetty diſtance from-the ſame,the Sun baight thining,ana the day clear 
aud hot, in taking a bꝛoad bzight baſon, ſettmg the ſome ſo on the ſide ol 
the carriage of the Perce againſt the touch hole, that it map ſtrike the 
reficr of the Sun: beam back upon a train of fine powderlaid upon and 
about the touch ⸗ hole of the Perce, in the midſt wherof lay a little ine int 
dipped in molten bꝛimſtone, and an the ſame a chꝛyſtali ſtone: and ſtan 
ding thirty oz foꝛty your from the ſame (oz further if you think god) by 
the aide oi th2e oz foure glaſſes well ſterled, you may caſt the keamot 
the Sun _ againlf rye center of the baſon , which will ſo multiply 
the heat, that it will pzeſently fire the train, aud ſo diſcharge e Merce. 
Oz pon map give fire to any Perce of D2dnance with a burning glaſſe. . 
but then you muſt be oere to the ce which will be peritious, for feate 
of the reverſe of the wherle, except you make a tram, and ſo dzawin 
the beam of the Sunne intaa point like a pin head thozow the center 
the Glaſſe , you ſhati ſa multiply the beat 2 it will pzeſently give | 
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fire to the Perce. J reed that Archimedes by his skill in Geometry, 
ans in the Ait pei ſpcu ive, did from off the wals ol Siracuſa (the City 
being beſieged by the Romans) fire their Navp riding in the road with⸗ 
cut, cnip by the aid ol glaſſes; as alſo divers of our own Countrey⸗ 
men by the atd of glaſſes have erpertmented many notable aud ſtrange 
conclulions to thetr everlaſting fame. 

ou map alio with a quart oz pottle of any liquoz,as wine, water, ale, 
oꝛ beere, diſcharge any peece of O2dnance, in putting into the touch hole 
of the peece the end of a peece of match of a yard oz five quarters long, 
well ſoaked in molten bꝛimſtone, the Peecs being well pꝛuned; ano ſet- 
ting oz making fall to the ſide of the carriage of the pece, any little half 
fu kin oz wodden veſſell that will hold a gation oz pottle of liquoz, filling 
the ſame half full of lime⸗ſtone new burnt ano imquenched, ano fake the 
lighteſt and white it ſtones pou can finde (foz thole are beſt burnt:) then 
take th2ce o2 foure of thoſe ſtoncs, and beat the ſame into fine powder, 
and mix with thzec oz foure hanofuls of the ſame, os much powder and. 
bꝛimſtone beaten very fine, laying the ſame amidſt the vellel upon the 
ſtones, rowling the other end of the match in that receipt, and then fill 
up the veſſcil with otycr like ſtones, pouring upon the lame as much 
liquoꝛ afoꝛeſaid as would fill half the tub; the wich will melt the ſtones 
into duſt, aud d2zink up all the liquoz, and with the heat we. eoi Wwiil pze- 
ſcntly fire the bzimſtone, which kindling the match will diſcharge p peece: 
and if pcu make the ſaid liquoꝛ ſeething hot, and pout e it into the veſſell, 
it will ſo wozk ther ein, that if the veſſel be not all the better girded, it 
will bur ff it iq; perces. 

If in ſer vice, oz at any other time, yon have occaſion to ſhat divers 
ſhots in one oz mo preces, he dap being verp windy, ſo that it bloweth a- 
way p pzimting powder laid about y touch⸗hole of y pcece, to pzevent 5; in- 
convenicnce,it pou teke a little tough clay, working the lame well in your 
hand, s laping p ſame upon p metati of v peecs on » windy ſide in muiner 
of ; acircle,1 022 inches from p touch hole about i inch heigth, it will hin 
der the wind from blowing the pꝛinung powder awap, ſo that you may 
give fire at pleaſure. 

Ann perce of D2dnance being diſcharged in p night, the repozt oz roare 
tyereof wil be hea. d furtger then if the had ben diſcharged in the day, the 
weather of like caimneſle ; ano the repozt will ſound further down-p wind 
then againſt the ſame,andfurther on the ſea then on the land, the ap2e quiet 
aus the ſea calmc. Alſo tf vou make a hole in the ground; oz 6 inches deep 
and lap pour care cloſe thereto, pou ſhall heare the repozt vf any pecce of 
D2dnance diſcharged from farre moze perfectly, ſhen ſtanding oz walk- 
ing: by expei ience it hath {on of tn tried,that: the ſound al tye Cannons 
diſcharged at the ſiege of divers holds,hath bern heard very near 40 miles 

Some Grnners hold opimon, that the-reverſe ot any peece of D2dnice 
dilcharged, is not before pᷣ fire be clean expulſed out of p concave of the 
peece into the open ayꝛe, ut therein they erte, fo experience ſheweth that 
.the perce + carriage begineth toreccilin y moment allon as ever 1 a 
red 
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fired within the peece, begineth to th2uſt it ſelf out, the biolent expuiſive 
motion whereof ſtriving fozward,cauſeth the pete to recoyl, but the roar 
v2 repoꝛt of y peece diſcharged, is not betoꝛe the fire be expulted out of the 
pete. Alſo lome hold opinion, that the fozce of the fire departing from the 
pete, cauſeth the metall to quiver oz ſhake ; and to aſſure themſclves, they 
have foz triall clapt to the bottom ol a glaſſe a little quantity of wer oz 
pitch, and filling the alaſſe with water, ſet the ſame upon tye higheſt part 
of the me tall, about the middle of the pæte, and becauſe the ſame hath L23- 
ken in ſhivers oz fallen, they thirk the ir opinion is ſtrong: bit my opinton 
is contrary,foz if ge mctail ol tye prece at her diſchacge do any whit q it- 
ver oz ſheke, the peece would either burft in ſhivers oz rent itſelf; foꝛ 4 
hold that it is the very airs oz violcut blaſt pꝛoceeding from the fire, either 
out of the mouth ol the perce oz touch-hole oz both, and wi hali the ſudden 
reverſe of the pecce that doth cauſe tue thing ſo ſtt upon the upper face ol 
the metall to bur ſt oz fall off : and foz the better triall hereof, i azked the 
opinion of a ſouldier, who foz a treſpaſſe committed was entopned to ride 
tue Cannon, who confidently affirmed, he could perceive no quivering ol 
the metall of the pete, but that the atre which iſſued out of the mouth aug 
touch hole of the parece did ſomewhat aſtontth ano ſhaue hum. 

A ball oz ballet of wild-fire ſhot out of a Chamber oz Mozter peece, ha- 
ving one oz mo vents made u5on anp one part thereof to kindle the ball, 
alchough foz a little motian the ſatd vents burn from pou in the range 
tyereot,by reaſon they arc firſt fired, and ſtand neareſt to the peece mouth 
br foʒe the velivery thereof, pct foʒ the greater pert. of the range the ball 
wil tune burn with the ſaid vents towards pou,as by crperimenting the 
ſame you may (xp; foz reaſon teacheth, that any ſolid thing violently dꝛi- 
ven, flicth with y part foꝛmoſt that is moſt ponderous 4 weighty, which. 
in this caſe mult neos be ᷣ part of the bali unburnt,oz Wi not vented. 

A ball of wild-fire diſcharged ont of any peece of Oꝛdnance, having but 
ane vent, the ſwifter ᷣ the receit is in burning the fur ther it wi l range, we 
pcece being pꝛeſently difcharged as the vail is fired: aud the lower the re- 
reit is, the leſle diftance will the renge be; and any bali having int one 
vent will range further aud berne longer then having divers vents; 

A {all of wild fire made to burn in the water, being fired and thzowne- 
therein, that part wil appear firſt e bove the wo ter that is lighteſt (to wit) 
that pait wherein 5 vent is, he which ban wil not burn per fer a bote the 
ſuperficies of y water, until p 4 tbereoi be burnt 4 emptied, 4 (0 being fil-- 
led with atre doth cauſe the other part to lwum t burn above the water. 

A ball of wild-fire made never ſo artifictatip, ſhot cut ot a $oater, 
Chamber, oz other great peece of D2dnance; the peece having her full 
loading in powder, chat is (ed to give her tn ſhotinga bu let ol metal!, 
wil cauſe the ſatd bali to burſt m peeces, and thercroze the { ce muſt 
be loaden with a p2opoztionati charge in power to the weight ot the Vall, 
which wil not be above : fþe weight of the ozdinary che rge ucd io ot 
a ball of metall. | 
A ball of wild-fire diſchazg:d oat of any perce of great Datrancegbeing: | 
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vented oz bozed thoꝛow croſſe- wiſe, and pꝛimed full of pol der to tæke 
fire, alchough the tlame of the fire in the burning ol the ſaid ball iſſue o .t 
at everp end of the laid vents, that is foure ſeter ali wayes, pet in the 
motion oz range therof, the greateſt part of the flame 4 fire will iſſue out 
bat at 1 oz at 2 vents at the moſt, which will be thoſe vents in that part 
of the ball tha! is towards the Peece, foz the violent moving of the ball 
thoꝛow the apze, doth cauſe the flame to ſhew it ſelf, ans to burn moſt cn 
the contrary part againſt which it fiyeth : the which flame will ſhelw it 
ſe!f as it were a taile, oz tram following the ball in his motion. And it 
is to be conſider ed, that in ſheting any Perce of Oꝛdnance with a fire 
ball, the Pete would bee loaden with lefſe then half her oꝛdinary charge 
in powder, oz with tye one half at the moſt, mat is with one ladle full of 
powder, the which put gently home with the tampion on the end of pour 
rammer ſtaffe , pit in the ball cloſe to the powder, pꝛiming the ſame 
wel betoze pou put it in, ano after the bali put in a hauvful of powder cloſe 
to the tall, ſo ſhj ui pou be ſure the ſame will take fire, and not burſt in the 
flight oz range being well wolled aud marted. | 

The reccits whevewith balls of wild fre oz other fire woꝛks are made 
being low, may be made moꝛe ſtronger and to burne moze furtoully, by 
adding a little bzuiſed powder to the receits, wozking tye ſame well to- 
gether : and any fire-wozk whoſe reccits be to foꝛcible tn burning, may 
be made moze flow, by adding a quantity of ſome liquid receit there- 


unto» 

A ball oz bullet of wild-fire diſcharged out of any Peeco of D2dnance 
in acler day, at any mark within the reach of the pece, cannot be diſ⸗ 
cerned in his range, noz ſeen to burn befoze it light on the ground. And 
any ball of fire-wozk diſcharged out of any Peece of Dz2dnance at any 
mark in the dark night, may be perceived by the eye all the range there- 
ol: and the moze darker the night is that fhe ſame is ſo diſcharged, the 
better pou map diſcern the lame: but in the beginning of the range, he 
eye is not able to diſcern it ſo perfectly as in the latter part thcrof,netther 
doth the ball burn ſo fozcibly, noz give ſuch light in his ſwift motion 
(that 1s in the firſt part of the range) as in the latter part of his motion, 
when it declineth towards the ground. | 

If you take Arſnick aud Sulphur of each like quantity, and beat the 
ſame very fine, aud then boile the ſame ina covered pot, and then kindle 
the ſame with a candle, letting no other light be ſ&tt, the ſtanders about 
the ſame will ſeem monſtrous ſtrange one to another. 

On if pon take Aqua compoſita and ſalt, and pound the ſame together 
aud fire the ſame in the dark where no other light may be ſ&n, the behol- 
ders will ſem as they were dead. 

J read in Albertus Magnus, and divers other ſuch Authozs, how to 
make ſtrange lights: ſuch as would pzactiſe the ſame map have recourſe 
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DEVISES 
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of certaine ſerviceable 


Fire- W orkes, 
Very neceſſary to bee uſed both for 


Sea and L and Services. 


12 arme Pikes to defend a ſhip oꝛ a bzeach, oz to enter the ſame, 
take ſtrong canvas, fhe which cut, ſewed, ano tied hard on the Pike 

with marlin cozd, as the dꝛaught marked with the letter A ſheweth : 
fill the ſame with fbis receit compounded and w2aught together (to wit) 
Powder bzuiſed eight parts, Peter in roch ane part, Peter in meale 
ont part, Sulphur in meale two parts, Kozin in roch thꝛer parts, Tur⸗ 
pentme one par t, L inſed ople one part. Uerdegreſs, part, Bole Ar- 
montack part, Bap Salt 4 part, Colophontia part, and if pou think 
god pou may put thereto of Arſnick ; part; then coat the ſame over 
with this liguid mixture molten in a pan oz coating pot (to wit) Pitch 
four parts, Linſ&dople one part, Turpentine 4 part, CLulphur one part, 
Tarte part, Lallow one part. And as ſane as this is cold, baze two 
toles in each of the ſame an inch dep with a ſharp iron oz bodkin, filling 
the lame wtth fine bzniſed Powder, putting in eve ry hole alittie ſtick of 
two oz thae inches length, hich are to be taken ot t when pou would fire 
the ſame: this compoſition ui buine un toi. If you pleaſe you may 
1: ke faſt to the ſame receit on pour Pike, certziue ligt t E ipes oz canes 
of n en 02 b;aflc of ux oz ſeven inches length, Leing þ iſtol oz Cauver 
Loze, ag the dzaugkt B chewem, placing tye ror:cihole the rcol clole to 
the cendes, Lozing toe ſaid canvas though, are ; timing we lame wien 
tnc Kcuudel, neon the lame paſte a lifite paper, au, ieh cont tyg 
N 32 la.. e 
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ſame over as above is ſaid, ſye which charged with Powder 
will doe great execution in a fh2ong, ＋.— to Lb . 


unten 91 


te the figure 
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little, as pou put a = barrel — 82 I _—_ Cho 
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a be cf tr on as clue i tter pot cm, fhc which is to be charged in this 
un ur kollo wing, viz. fit ſt char e every bart eil with two inches vi xow- 
der, etter put m a bullet a litile tower then the boze of the ſame pœce, then 
take oi this ligw receit following (to wit) bzuiſed Powder four parts, 
Saltpeter in meal ene pat, Linleed opte one part, 52umſton finely bea: 
ten one part, Uarnih ene part, and of willow oz hazell cole moiſtened 
with a little vinegar one part; ali theſe would be well wzought togetyer 
with the hand tn ſome waden vellel, till you feele chat it will cling toge- 
ther, ol which vou muſt put in after the bullet two inches, and fy2uſt the 
ſame together with a rammer ſtick; then againe put in other two inches 
of Powder, and after a bullet, and laſtly two inches of this llow receit, 
entill you have filled evcrp of the ſaid barrels within half an inch of the 
mouth, the which is to be filled up with the ſafd (low recett and powder 
bzutſed and mixed together, that it may'theſoner fire: this done, binde 
a paper over the mouthes of the lame, untill you would occapy them, 
ano giving fire to any one of the ſame, it will fire ali the other, and every 
one will diſcharge th2& oz four ſhots a piece, one after another, to fye 
hurt of the enemp, being uſed in ſervice either to offend oz defend, and te 
the pleaſure of the beholders, being uſed in triumph with bullets of re. 
ceit rolled im fine tow, and coated with — 


= 


f you would defend ſome narrow rom, oꝛ would enter up à paire of 
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fair's, where poi cannot weild a long weapon, von may wake aloaget 
whole ſtaffs thail be but thꝛe 02 four e fort long ar ming the ſame wth the 
like receit a 4 have thewed to arme Pikes, whercon pou may place 
cet taine Pipes of bꝛaſſe oz iron cl arged as afoze is te*ught ; and if pou 
will ycu map put into the end of the ſtzffe a r pier blade with a skrew 
to take off aus on at your pleaſure, as the draught E ſhewefh. - 
Alſo xou may arme a Partezan, Javelin, oz Fozk With fire-wozk,- to 
cffer.d oz defend a beach, ſhip, oz any place of defence, and to ſhot every 
ol them leben oz eight Þiftcl oz Caliber bullets, in nailing a plate of 
iron cr oſſe the I 1ke oz point of the ſaid Javelin, oz between the grains 
of the Fozk, piercing certatne holes th2ough the ſame, unto which with 
a ſtrong wyer pou may make fall on either ide ſo many pipes of tron of 
ſeven oz cight inches length as pou think convenient to fix upon either oz 
any ol thc [aid weapons; aud charging tht ſame with powder, bullet, 
and wad, you map cauſe the ſame to firs one after another, in filling a 
role of Canvas ſewed together, as the dꝛaught F ſheweth, with low 
receit and coated as afoze is tanght ; the which placed arteficially upon 
fye laid ſhozt barrels 0; pipes. 6096 G. H. ſheweth, and pzimed 


with fine Powder directly againiſt che holes of the ſaid thozt bar- 
rels, paſting a little papengh | the ſatd fraines at both 
the ends, which as they 


e eces ons after 
another, to the great god of the de t. K 
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To offend oz defend any narrow paſſags, oz fo2 divers oſher Pilita 
ſervices, peu map place upon the — 03 Pike of any Þalbard a — 
ol fre work, in manner as is taught to arme Pikes, made of the 


ſame like re ceit, aus coated with the ſelf line coating: And if pou 1. 

ou map make faſt thereto half a dozen oz moze ſhozt Pipes, like Piſfofl 

rels, of 7 o2 8 inches length, loaden with Powder and bullet, as 
this D3aught thoweth. 


D2 


Y 


divided — 24 ye ayer ds 


a — and —— » that 


—_— 


FIRE-WORKS, 99 
vom map make aſe: wceable Halbar o be which you may know the 


hane ol the night, by viewing we Ron Star, aus guards (commoniy 
catiey the leſſex Beate) which — gtry abort — eee onck 
every 24 — ——ů— 


foz ali Leade is and Commanders of 
Bill oz Are of the Halbard a roundell 


Powter having a hole pie azo the center: The 
o 8 pte cod 029 

the inſtrument, as alſs how to find nicht that- the 
ſaid ſtai s may be ſen, pou map Rn 0017 — of the Art of 
puny” witten by 14 Cur 


any uno 


— - — = 


gut any houre — 


th the ſome in luch 
d man 1 a 1 wit 


8 


OO NIINDNNe DD ANDRE 


To burne Bzidges, woden gates, ec. 469 to doe divers other Military 


ſervices, if you can come ts annoint the ſame with ſome ſuch liquid com: 
oſition as J have ſhewed foz the coating of fire-wozks, melting tn fhe 
ame a god quantity of bʒuiſcd bʒimſtone, and ſticking in the ſame Ar- 


rowes of wild fire made in pꝛopoꝛtien as the dzaught K ſheweth, the 


which may be made of the ſelf like receits, as ts taught ta arme Pikes 
with fire-wozks, which will — ſet the ſame a fire, f the re- 
ceit is lo ſoʒcible, that it will burn in the , 
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To charge Zrimks to ſhat little balls of wtld-fire, either to offend oz 
defend, vou mat tharge the ſame with two inthes of god powder, and 
then with a ball of wild-frre a little lower then the concave of the Crunk, 
bozed thozow croſſewiſe, and pzimed full of fine powder, ano laſtly with 
two inches of llowreceif, and hen again with powder, and then a ball 
and ſo reccit, untill you have filled de ſame wfthin + of an inch ol the 
mouth, which would be filled up luich fine powder aud receit mixed toge⸗ 
ther. The oꝛder how to charge a Trunk appearech by the dzaught L, 
dzaught M ſhe weth the p2opoztron of a S run already charged and fired, 
aud the d2aught N h wen how cer t in pipes of bꝛaſſe oꝛ iron map bee 
laced on a Trunk, which being eden each of chem with a L iſtoll oz 
Cultbe charge of owner and unt, will do great execution. 

Toe b let o2 ball of u- H e, a} buttan as ſome Gunne s terme it, 
wo.:{d hc made in this n nner. Lake intwiſted match, tow, oz hempe, 
the witch wor lo be woiſtned in Add vn, az ſob in ſa tpeter wate. , 
tien take oi eauiiea poiree fir rats, of (altpetir one part, ol bꝛunſtone 
fine ly 
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fine ly beaten one part, of cole made of light wod, moiſtened with a lit⸗ 
tle linſ&ed ople and turpentine wꝛought togefher one part; then laying 
ty. tewoꝛ Deam 2b2oad in thickneſſe ai fhc back ol a knife,ans as b20ad 
as a grect Diſter ſhe il, pit into fhe ſe me es much of the receit as you 
can graſp together in your fift, and tying thc ſame hard with packthzed, 
coet the fame over with molten bzimſtone, and when you would uſe the 
ſame, boꝛe it thozow croſſe wiſe with a bodkin, and fill the holes fall of 
fine powder bzuiled. ©2 pou may wake builcts ol wild fire to ſhot out 
ol a Trur k oz out of a pecce of gi cat D2dnanre the which will be a+ hard 
as a ſtone, and nedeth no coating, the which being a little bunt will 
cleave to any thing at which vou ſhot the ſame, in toking ol ſi{phir in 
incale fix parts, of rozin in mcale tha&tarts, melting the lame in ſome 
pot oz pan over a lo fire, then tate of Tone-pitch-onp art, oſ Hard 
war one part, of tarte part, of 4 quawe«cz s (Jed ople7 pas t 
ol verdegreale ; part, of camphire - melting allfhele together likewiſe 
and ſtirre into the fame ol peter in mcale two parts; aud taking the ſame 
fromtye fire, aut theretn-foure parts of b2inied powder, wozking the 
lame well together, ana whitkt-it i-hot thay ame together in yo.ir 
hands, and roll the ſarher of the grratneſſe pouarean to wake the 
balls of, bozing two — the ſamo atrefſe, which when you 
would occupie, would be pꝛimed full of bzuilsd powder: theſe balls be 


ing cold will grow verp hard, and fired will burn furicul'y, rot dimini⸗ 
— — quantity being burnt to aſhes, the aſhes whereof will kindle an 
caken bo2d, | 155 | 
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Do cut fhe cables, ſhꝛo ds of maſts of Ships, ⁊ god p2rtty diſtance 
eff, being in iea ſervice, there is deviſed out ol great Oꝛdnance to ſhat 
tert ein bullet 3 tat hail open and ſhut with a ioynt in the head, as yon 
ſ a paire of tompaſſes, the armes oz legges wherevt are made in pꝛo⸗ 

D poztion 
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poꝛtion to the blade of a knife, taperiniſe,and bowing ſhirp towat ds the 

int as the dzaught hereunder ſheweth , where the dꝛaught O ſheweth 
bow fye ſame is to be put into fye N erce after the powder and wad, and 
che dꝛaught P ſheweth how the ſame in his violent motion flyeth thoꝛ ow 
me ay2e icke a ſithe, being ſhot out of any te of great D2dnance., 


ce; f marked with the letter 
ſame is to de put into tde Pere; and the d2zanght R 
ameflieth thoꝛo the aire like a galtrop, being violently daiven 
y the foace of the powder out of the Pete: the chain oz linkes are 10 
kep the ſame ſtveight ta his motion oz range- 
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ities to caſt halfe bullets 


To cut the tach 
faſt 


of tt on a lead; 


c1ther cha ſquar 
al cut fouretan oz <> ich 
a, of i on is to le put,khat fhe — ww ſe n 0s fe ang 


1 ee naiſo bow ger mi ff brenn 5 — ＋— — 
veg ame 

26. t bb, pam wap make bar tes inp; 

11 90 ber a round ioxnt at ts exd to o ＋ An 22 ws 


kind of bullets me y al well be me de to ſtat out Pugkets as out 


greet P2nance, to the great annoy ol fye enemy, 4 — y in — 
vice, as the figure V. W. ſheweth, 
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Al's to cut the tackle of Ships, oz to do many ether god ſervices, ei- 
ther with usket oz other U ce of great D2dnance, it is god to chaine 
together two bullets in manner as the d2aught hereunder ſheweth, where 
dhe letter c theweth how the ſame is to be pat into the Pete, and the let- 
ter Y theweth how the ſame fiveththo2o'v the ay2e,being diſcharged out 
of any Perce of great Oꝛdnance, o out of any Musket. 


Al's to like pur poſe afo2cſaid, if you take a ſmall iron chaine with 
hauefome inks , rolling the ſame round together, ſo as the ſame map 
go c atlv into the erte cloſe down to the wad, the ſame being again di 


Ac- 
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charged ont of the P ece, will ſpzead it. ſelf as the dzaught mai ked with 
the letter Z ſheweth. | | 


— 


HE. 
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* Thereisalſouſed to cut the ats oꝛ ſhzouds of ſhips, oz to boudge 
the ſame, gc. to charge great: Oꝛdnance with bullets of tron , having a 
great ſquare barre thozdÞv ſhe ſame, of two fot length oz thereabouts, 
ſharp at the one end, and round at the other, about half the diameter of 
the cilinder of the Perce, and on ſhe midſt thereof a bullet about + part 
of an inch lower then the height of the hollow cilinder of the Peece,as the 


dꝛaught marked with A, ſheweth, theſe are called croſſe barres: when 
the ſame is to be put into the 12 &ce, the Perte being loaden with her due 
of powder and wad, ſeme uſe to put upon the ſmall end thereef a good 
quantity of old Dcam, w2apping the ſame faſt about with mar lin cozd, 
and ſome uſe to put a tam pion of wad upen fhe end thereof, ano ſome 
w2ap a piece of an old ſatle oz other old cloth faſt upon the end of the bar, 
and lo diſcharge theſame. 


Being in lea; ſervite, if the enemy wilt nerds dend vou, and that vou 
intend not to pceid, it is neceſſary to habe in ſtoʒe and readinefſe divers 
hollow bullets, made of two pt fes of iron oꝛ other metall, ſo as the ene 
may cloſe round ar on {5 other like a bor, the which tac und pebor 
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ches; ſarare pertee of on called dice ſhot, & peket bullets, and fuk 
ike, an diſfbarged out of a murderingÞ ce ivilldee — — 
behold the d2atight enſuing, Oꝛ if vou fill caſes of wd, made like unto 
a Lavthern full of pebble ſtones, dite ſhot, 1 ens preces of 
iran, 02 ſuch like, diſcharging the fame aut of anyPeece of great ©2d- 
nance 2 a mur der ing Þe&ce) will doe great execution a. 
gainſt ſuch as are to enter a b widge, a gate, a ſhip, gc. 
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If ycute to enter a ſhip oz ofher place where pou feare ſhere is ſome 
train laid to blow ycu up, you ma pꝛevent the ſame by making certain 
purſes of canvas filled halfe full of god cozn powder, ano with 8 w 10 
fiery bullets of an inch v2 an inch and half in height, ſuch as J have taught 
to jet in trurks , aw. filling he other part oi the purſe with ſuch low 
1£cLit as there is alſo taught, you may when pouThink nod (the receit 
be ing well fired) fh20w fye ſrwefrom pou, which will bur it tn pieces 
alter the liabting on the ground, and diſperſe fhe ſaid incloſed bullets here 
and there, which bullets will burn fur ioullp, aud if fhere be any ti ain of 
powder laid nere, will pꝛeſentiy fire the ſame. The ſaid purſes are ve: 
ry god to th20w out of hand, oꝛ map te ſhot out of a moꝛter perce amongſt 
men in battellartey, to diſoꝛder them, oz into a Town; the — B 
Sev eth hem to fill che purſe es here is taught, and the letter Cheweth 
the; ꝛc p oꝛl ion of it, being made ip, filled and coated over. 
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To thot a ball of wild fire out of a Cannon, Culver ing, oz other great 
peece of D2dnancs in time ol ſcrvice, amongſt the enemies a farre off, 
oz into Towns, oz tn triumphs befoze P2inces oz great perſonages, take 
{frong canvas doubled, auo cut out a piece as round as the circumference 
ol acircle,wft the height of the diameter of fhe concave of the Peece out 
of which it is to be ſhot, tye which ſewed ſure round about ali ſaving 
one inch, fill thc ſame full of this receit following (to wit) powder b2uiſed 
8 parts, Peter meale 2 parts, Peter roch 1 part, roztin roch like pepper 
comes 2 parts, tur pentme half a part, A inſa d oyle 1 part, Sulphur mcale 
r part, Sulphur roch 1 part, bole armoniack a third part, Uerdegreaſe a 
fourth part, Colophonia a ſixth part. All theſe things mixed in a tray oz 
ſome ſuch like weden veſſell, and wzought well together with the hend, 
fill the ſaid bati therewith as hard as pon tan; then ſewing up the hole 
and wolling and marling the ſame well, coat the ſame over wifh molten 
bꝛimſtone, and wilh a ſharp tron alittle greater then a bodkin, boze 2 oz 

holes croſle tho2ow the ſame bali, pziming the ſame full of fine bꝛuiſed 
Powder ; and when pou would ſhot the ſame, load the {Þcece but with 
half the quantity of her conmon charge in Powder, ano after put in the 
ball cloſe to the ſaid Powder, ans after put in a god hauofull of powder 
cloſe to the ball with the tampion on the end ol your rammer ſtaite, the 
Pecce mounted about 1202 14 degrees will camc the ball to range above 
24 ſcoze paces. If you would have fhe ball to make a pleaſant rangs, 

the Peece above 3o degrees , and if the tranſome of the carriage 
ffer it, then you may dip the lower end of the cart tage into a 
hole made in the garth foz the purpoſe, the dzaught D ſheweth the pꝛo⸗ 
poztion of ſuch a bullet. 
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< 5 ſhat a bali ol wild⸗fire out of a Chamber oz Pozter pte, yon muſt 
charge we erte with power accoꝛding to the pzop oztion ol her cham⸗ 
ber, ans guantitp ol the ball oz bullet that the ts to ſhot, and accozding to 
thc diſtance the bail is to range, ano then teke q cloſe wad as hard 2s pou 
cam put home to the Powder, ano after put in the leid ball, firſt making 
3 02 4 vents therein wiibin tyc compalle of a ſhilling, an inch oz two in- 
ches veep with a bodlim, pꝛiming tye ſame with fine bzuiſed powder, and 
be uue whea you put the lam] into the Perce, that the vents be uppermoſt 
next to the mouth of the þ ce, iuſt in the center oz midſt ol the concave 
tycreot ,tyin take apiece of Gun match, oz a little hap twiſted wich pour 
hand, aud after the ball is in thePecce as is laid,put the ſame rd nd about 
the circumference of the bullet, and wifh a ſmall weden weage beat the 
lame cloſc round about the batl,bctwern the ſaid ball and (ge metall of the 
Lecce, ſo as no powder fall ito the C &ce, whereby the ſame might be 
dilcharged bcfoze the ſaid ball were well kindled with the train which pou 
are to matze at the moth of the te. This done, pꝛime the Peece well 
at the touch hole, laping a little powder on ſome bꝛoãd ſtone as a train to 
fire thc ſame readilp, covering tye ſame with ſomt cloth til the ball bz wel 
fired, leſt ſom ſpark iſluing from the ball, fire the peece to fon. And when 
you ſer the bali is well kindled, take away the cloth, ano give fire to the 
train at the touch hole, ano ſo ſhating the lame amongſt men in battel ar- 
rap, oz into a Zown amongſt that<ed houſes,oz coꝛn-ſtacks, ſhis kind of 
fire - woꝛk will do excellent gad ſervice : the letter E ſheweth the p20poz- 
tion of ſuch a bullet to be ſhot cat of a Chamber oꝛ Poꝛter peece; but if 
po i be m ſht o it ol your Mozter-oz Chamber pece bullets of ſtone oz of 
metall into ſome 1918 oꝛ Zown, then you ned do no moꝛe bit only loa- 
ding Þ perce wich her dee ol powder was x ballet giving fire to v train at 
i touciole, 4 giving iᷣ pace her duc lengih, the wil perfozu yo. wiſhed 
deſtre. 


FIRE. WORKS. 125 


To make balls ol wild. fire to ſhot out of a Chamber oz Pozter Peece, 
fhat being recharged ſhall ſtick in wodden gates, ſhips ſes, oz ſuch 
like: make of fhoſe balls J have taught toſhot ert ol a Cannon o2 Cul- 
vering, fhe which filled as full and as hard as pou can, wifh the like re⸗ 
ceit as there is taught, and wolled well, and coated over, make cet tame 
pecces of iron ſharp at the point of two inches length, with a skrew of 
tber quarters of an inch lcng at the one end to ekrew into the ball, ano 
hard by the ſame a toint with a ſhoulder, fhat you may when pou pleaſe, 
put the other end togt ther cloſe to the utter fide of the ball; the which 
nailes o2 ſharp peeces of ix on skrewed into the ſhoulder into the ball (the 
ball being made ſomefhing lower then the concave of the pece ) being 
diſcharged out of the Perce, will ſtick in —— obiect, as wad, q ſuch 
like; foz the fozcible motion of the bullet oz bali will th2ult the ſatd peeces 
of iron ftiffe out in their ioynts, ſo ſhat lighting any reſiſting obiect 
( except ſt one) will ſtick in fhe ſame: the d following noted with 
E. ſheweth how the ſame is to be put into the Peece, and the letter G. 
Geweth how fhe topnts do ſtretch themſelves in fhebtolent motion there: 
ef ,[diſcharged out of a Chamber oz Þozter Perce. 


£0) NM 


Oz pou map make balls to fþzo0w out of hand inte fhe ſides oz ſailes of 
ſhips of fhe receit afozeſaid, in skrewing into the ball round about ths 
utter ſive thcreof, certaine peces of iron, made ſharp at ſhe ends, like 
an Adders tongue, as the dzaught H hereunder heweth. 
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Pou map alſo wake another Rinde of fire-ball {hat hall burne furiouſly,. 
and give a great ligi t, that ſhall tick in any reciting obie@ that you are 
to fh2zow the ſame into, in faking tha& oz foure peces of iron of like 
length, made ſharp at the point, letting the one into the other in the midſt 
ſo as the one may croſſe fhe other iuſt ly, ano taning of Goſe greaſe v 
Swings greaſe one part, of Tarre: part, of Pitch two parts, of Aqua 
vitz + part, ol Linſ&d oyle one part, of Turpentine one part, of Ger: 
degrecle + part, of War : part, of Gumme ; part, of Saltpeter meale 
one part, of Sulphur meale one part; melt all theſe together over a 
law fire, and in that liquid mixture dip a god quantity of tow and linnen 
rags, and after rub the ſame well in b2uiſed powder, the which rolled 
hard round about the perces of iron afozeſaid, binde the ſame about with: 
fmall wyer nz 2 pack 2E&d-; and when you would the ſame, hoꝛe 
two holes croſſe th2ough tye ſame, filling the ſame with bꝛuiſed powder, 
the dzaught I ſheweth tyc propoztion of ſuch a bali as here is ſpokcn of, 
This kinde ol fire bali may be made to ſhot out vi great Dzirance, in 
making the ſame ramd as above is ſaid, without ſhe veces of iron: oz 
you map make of thcle bats ta fhzow with hand amonglit men in battell 
rap, oz into ſhips, oz you — uſe the ſame in a ti iumph toz pleaſure, in 
tying a cozd of thzee quarters long thereunto, as ſpe letter K ſhewelh, 


Co make a firs ball to burne in the water, take Powder b2uiced ten 
arts, Peter in meals two pa ts, Peter roch one part, Sulphur meale 
tber parts, Rozin roch th2e parts, Turpentine one part, I inſerd oyie 
ons part, Camphire + part, Arſnick ; part, Uerdegreſe © part, Bole 
Armontack ; part, cones of Bap ſait + part, filings of iron , part, 
Quick-ſilver ; part. All theſe things being well wzought together with 
the hand tn ſome weden veſſel, double a pece of canvas, and cut out of 
the ſame around Face of th2e& inches, oz fh2e& inches and a half diameter, 

1l ſewed fill the ſame with this receit, and binding the 
{ame ſfrongly about with pack-thz&d, ano coating the ſame over with 
molten Euch, 92 with the mixture taught to coat Pikes of wild fire, 
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ake herein but one vent of an 
Potworr, uo ut ito the ole le a 
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dep, and pꝛiming the ſame full of Tor is oo rd 
the water whenſoever pou would uſe the ſame, but 
— _ 3 ng — — of is 2 
ceit to Out of A peece, bo 

one croſſing the other, oz bozing bas 1 in che — 1.5 
midſt of thc ball, as the dzaught L ſheweth, 
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It is godeither foꝛ ſerbice on ſea to burne fhe ſailes of ſhips, oꝛ on 
che land foz diſozdering men in battell ray being neare , oz fo divers 
orher military ſervices, to have certame ſhozt nnigkets ol an inch, oz 
Very neare an inch boze, out of which pou may ſhat either <ained bullets, 
92 half a ſcoze piſtol bulles, oz half a dozen harquebuz bullets at one ſhot : 
oz you may thot out of the ſame fire arrowes made with ſtrong ſhafts, 
fethered with hozne, oz with common fethers, glewed and hound on wiſh 
fh2&ed: when pou are to ſhot a fire arrow out of anp of thele peeces, you 
muſt not give the Perce her fall loading of powder , but rather; parts 
thereof, and then put in a cloſe wad after the powder, and put in the 
arrow clole to the [aid wad, firing the ſame at the other end without the 
mouth of the Perce, as pou ſæ the dꝛanght: which being well fired, you 
may diſcharge the ſame at your pleaſure. The ſtring made faſt to the 
end of the fire-wazk is to keep the arrow ſtraight in his paſſage, being 
at either with oz againſt the wind. 
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Foz the like ſervice afszenamed , it is god to have certaine ſtrong 
bowes to that firy ſhafts, ſomething ſtronger and longer then oꝛdinarp 
ſhafts, foz making the fire-wozk faſt to them; the which being fired aud 
diſcharged aut of ths bow by a skilfull Archer, having a ſkrong ny 
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will do excellent god ſervice i dibersoccaſſons, as by the dzanght here: 


under you may ſe. 


J might here adtoyn variety of ſerviceable Fire-wozks, as alſo ſhew 
many devices of pleaſant fire-wozks tobe uſed tn triumphs befoze great 
—— but to the wiſe theſe may ſuffice, who by experimenting 

e map eaſtly perfozme the ofher. 


Here followeth the making and uſe of the Geometri- 
call Inſtrument called the Gunners Quadrant; 


T Ve Quadzant Geometrical! is fhe moſt common and eſpeciall Jnftru- 

ment uſed amongſt the pꝛofeſſoꝛs of the Art of Gunnery, moſt eaſie to 
underſtand of the unlearned, both foz bzinging their pece level with any 
mark they are to ſhot at, as alſo to that at any degree of the randon, ſhe 
effects wherof J have not ſ&n ſct out in any bak of Gunnery ; ano there- 
foze have thought god to ſhew ſome notable pzatiſesby the ſaid znitru- 
ment to be pertoꝛmed, the making ano uſe whereof bziefly followeth. 

To make a Geometricali Nyuadzant either of metail oz of ſine ſmoſh 
bod, dzaw four equail ſtraight lines that map cut each other ſquars-wile 
of ſeven oz eight inches length oz mozc, to the larger the leſſer errour, as 
pon may ſee in the figure A B, B C, CD, D A, following. And from the 
center A, d2awallops line to C called the hipothemiſal line, and of ſome 
adiametrall line, upon which, il the play tine fail upon the center A, — 

3 m 


110 P1 incipall points belonging 
ing though the ſights E, E, beholding the extreme oz part of 
altitude, wt diſtante from the middle part of your ft to the baſe — 
adding thereto the tuff heigth from your eye is the tuſt heigth of the laid 
ltitude: bat if the plum line fall on the line A B, then any mark fhat pou 
view thꝛough the viluall ſights E E, is of equall heigth oz level with pour 
eye. D2 putting the rule into the concave of the pte, ſo that the th2&d 
kali on the line A B, en that Perce lieth point blank, oz in a fircight ine 
wifh am matk you are toſhot at: oz if the plum line fall on the line A D, 
the thing pou behold is dir ed upꝛight; then opening pour compaſſe þ iuſt 
length ol any one of theſe ſquire lines, ſetting one fot in the center A, 
with the other fot d2aw an ark oz circumference from the angle D to B, 
which ark ſhall be y iuſt one fourth part of the circumference of a circle, 
and is called a Nuadzant, the which is to be divided into ninety equali di⸗ 
vilicns, which are called degrees; which map eaſfly he done by dividing 
tye ark into ther equall pꝛopoꝛtions, and everp of them into th2&,ſo have 
vou nine cquaſi par ts, ſo that dividing each of them into two parts makes 
18 eq ali parts, and every of thoſe into five equall parts, will make iuſt 
ntnety equal! diviſions oz degrees : ſo is your Nnadzant finiſhed. 
Theſcale which is the ſqmre lines B C, and CD, map be divided into 
125 60, ped 100, 03 000 dibiſions, the moꝛe the better, toz the uſe of ſha: 
dows,lengtbs,heigths,xc. Where you mult remember, that the ſide CD 
is called the tight ſhadow,+ ſh2weth bold to mraſure all beigths within the 
length tycrof ; but p ſide B C is of contra, y ſhadow, vn ich ſer veth to mea- 
ſure aſl beigths without the length thercof, the uſe whercof followeth. 
The iule to which the Quadzant is artefictally iopned would be 2 fat 
in length, divided in equall inches and parts, with a hoawllit in y midſt, 
upon which would be placed a fin? plate wid a little raund hole in 5 mids 
e thereof ,to view any mark ſetting the rule np2ight at the b2&ch of the 
Perte: the ſaid plate would be made to move up oz doin at pleaſure, by: 
which pou may know wit length oz what inches + parts any Peece requi⸗ 
reth to reach any mark · The viſual ſights placed on þ edge of p rule would 
not be above 2 oz 3 inches from the ends thercof,and the rule would be of 
weight to counte:potze the quad ʒ int, ſo fhat when the rule is put unto 
the concave of the Perce, the quadꝛants weight do not raiſe the ſame. 
15rfoze pou begin to meaſure the length oz heigth of any altitude, oz to 
know whether any mark you are to ſhat at be higher oꝛ lower then pour 
p'atfo2m,oz the cilinder of pour Pæte, it behoveth you firſt to ſee whether 
the baſe oz loweſt part of y ſaid mark oz altitude be above oz under 
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gkrew plate of iron on the end at the ſde thereof, into which t. A 
skrewed naile though the hole ſo made in the quadzant, pou may 

the ſame unmoveable, ſo as pau way lift the ſame up oz down to behold 
auy mark at pleaſure ; foz no man cm hold his hand lo pzeciſely, but it 
will ſhake ana move, and ſo cauſe the th2e&d to erre a little. 


How you may by your Geometricalt quadrant meaſure the 
heigch of any wall, tower, ſteeple, tree, or any altitude approchable. 


Go towards the ſame untill by fup on pou fhink pou are near about 
the length ol the hetgth of p ſame, e then ſetting the quadzant to pour epe, 
loking t20ugh the viſuall tights, beholding the extreme oz higheſt part vi 
the altitude, go to oz from p lame untill þ ae 4 plummet cut oz fall upon 
the part r2 of right ſhadow ; then meaſuring how farte it is from y mid 
dle part of your fot to thc baſe of the ſaid altitude, ſherunto adding y beigty 
from your epe to the ground, you habe the iuſt heigth of that altitude. 

The ſam concluſion is to be w2ought by the ſhadowoz beam of the 
Sun, in tur ning the left ſioe of pour quadzaut tc the Dun, ſo as his beams 
map þterce th2ough the viſuali ſights of the plummet falling on the part 
1 2,the diſtance from the fu: theſt point of the ſhavow to the baſe ol the 
altitude ts the iuſt heigth of the ſame, being au upzight altitude. 


How you may divers wayes find out any upright height with- 
inthe length thereof both by the ſhadow and without ſhadow. 


Rn des 
fp2ced oz plum ling was foimd. 


the 
If the thze&d be found to fall on the part 2 of right ſhadow, meaſure the 
dittance from the mit of kot to the baſe of the altitude, ſix times 


that meaſure ts the heigſh of rhe ſame, adding the heigth from the eye to 
tye ground, fen the part 2 is contained in 1 = (the diviſions of the (cate) fix 
tunes; on what part ſocver it fan on of right ſhadow, lok how ol t that 
part is contained in 12, ſo nianp times as hat meaſure is from the midft 
of pour fot to the baſe, ever adding the heigth from pour epe, is fye true 
yeigth of p thing you meaſure. Oz in bzief,if the plum lins falon-y part ;, 
wozking as is ſaid four times that meaſure is the beigth of. the a __ 
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Oz it it fall on the part 4, then thier times; if on ſhe part 5, tiovo 


times parts ol the ſhadow is the heigth : if on the part 6, 2 times; if on 
the part , once #-;: tfon the part &, once aud ;: if on the part 9, ente: 
if on the part io, once : if on the part 11, once r part of the ſhadow. 
All theſe wen uraticns be to be wꝛought within the length ol the altitude. 

In wralting by the pomts ol contrary ſhadow , which ſheweth to 
meaiure ali altitudes without the length thercof, you miſt mnlfip!'y the 
length oi the ſhadow by the point oz division of the ſcale whereon the 
th2ed faiteth, dividing the reſult by 12, the quotient will ſhew you the 
true heigth ol the altitude. 3 

D2 without ſhadow, go ſo neare to the ſame fhat you imagine you are 
neare within the lengch thereol, lifting 99 the quadzant oꝛderip, going 
to oz from the ſame, till th2ough the ſights you eſpy the tap oz highett 
part of the altitude, the fh2ed falling on the part 12, ſfanoing upzight 
wich pour body, aud at the midſt of your fot make a mark , then go di⸗ 
rectly backwark from the ſame, till thzough the viſuali ſights you eſpyp 
the highe ſt part againe, the thꝛerd falling on the part 6 of contrary ſha- 
dow, and at the midſt of pour fot make another mark, the diſtance be- 
tween thoſe two marks adtopntng thereto, the heigth from your eye to 
the ground, is the true beigth of the altitude; ano pour furtheſt ſtation 
ts twice the length ol the heigth of the altitude, wanting the heigth from 
pour ee to the ground, whtch you mutt ever adde to fhe wozk, 

Another way. 

If at the firſf ſtation the thz&d fall on the part 6 of contrary ſhadow, 
and at the ſecond ſtation on the part 4,the diſtance between thoſe 2 marks 
is ſpe heigth, adding as befoze,e the furtheſt ſtation is th2& times 5; length 

ok p altitude you meaſure _ p baſe the reol, the ground being plain. 
nother way. 

If at the firſt ſtation the th2&d fall on the part 4 of contrary ſhadow, 
ano at the ſecond on the part 3, then the diſtance between your two ſtand: 
ings is the heigth deſtred, adding as afoze, and the furtheſt ſtation is di- 
{rant from the baſe of the — four times p length oz heigth thereol. 

| nother way. 


If at the firſt tation the th2&d fall on the part 3, & at 8̊ next the part 2, © 


fycn p diſtance between thoſe two ſtandings is twice as much as p length 
ol thc altitude, ercepting the heigth from pour eye to the ground, t pour 
furtheſt ſtation ſhali be from þ baſ . of p altitude 6 times p heiath ſher eo. 
Anotncr ways 

If at the firſt pour th2e&d fali on the part 2 of contrary ſhadow, ane 
at the ſecond. on the part one, the ſpace betwen the 2 ſtaudings ſhall be 
x times the length oz heigth of the altitude, oz the lixth part of that mea · 
ſurc ſhau be the heigth thereof, and pour furtheſt ſtation ſhall be diſtant 
from the baſe ſneteol tiwelve times the heigth thereof. 

Ind nate ſhat if the ſcale were divided unto oo, oo, v2 1000 dibiſions. 
l. y : 6 mich further from the thing to be meaſured might pou finde out 
g. heigeh thereot s 


How 


enges 


v , 
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How you may likewiſe by the parts of right ſhadow in the 
ſeale by the ayde of two places find out any approachable heigth. 


PLace pour Nuadzant handſomely to pour eye, fill beholding the er 

treme of the altituwe-thozow the viſuall ſights, your thzead falling on 
the part 12, and at the middle of pour fot make a mark, and going ne» 
rer to the baſe of the altitude diretly fozward, beholding the extrean oz 
higheft part of the altitude, the plummet cutting the part o, at the middle 
of pour tot make another mark, double ſpat ſpace, ano thereto adiopne 
the height from your eye to pour fot,the ſumme is the true heigth ol the 


altitude. 
Another way. 

Lift 5 your Nuadzant as afoze, the t cutting the part 12, ano 
going freerer tilt it cut ſue part 8, marking the middle of both pour ſtan⸗ 
dings, meaſure that diſtance, and triple that meaſure, and thereto adde 
the heigth from your eye, pou — the heigth. 

cher Ways ; 

Let the fh2ead cut ſhe part 12 and 9, marking fhe middle of both your 
ſtandings, meaſure fye diſtance, Abel, chat meaſure, and adde the 
height from pour epe, Rue the heig 

NOTCncr Way. | 

If at the firff tation the hend cut the part 12, ano at the next lation 

— ſir times the diſtance of the 2 ſtation is the heigth, adding as 


2 if at the firlt it fall on the part 12, and at the ſecond on the part r, 
fyen 12 times tye diſtance of the 2 tations is the heigth deſired, adding 
the from pour ey? to the ground. 


A generall rule how you may by a Gunners Quadrant meaſure 
all heigths by Arithmeticall skill. 


Note what point oz diviſion of fhe skale ſhe thz&d fallefh on, pour eye 
bcholding thozow the uſual} ſights of pour rule the iuſt top oz extream 
part of the altit ide, if the fh2eed fall on the parts of right ſhadow, ſhen 
multiply the viſtance from the middle of your fot to the baſe by 12, and 
divide by the parts of the ekale wherein the fh2&d fell, adding fhereto 
the heigth from pour eve to the gromd, vou have the heigth. But if the 
thzed fall on the p_ of contrary gadow, then multiply the diſtance 
from the middle of pour fot to the baſe by thoſe parts, and divide by x 2, 


and to the quotient adde the heigth from pour eye to the ground, voi have 
the altitude likewiſe . 


Example. 
Snppoſe the plum line cut the part 5 of — chadolo, the wy 
2 rom 
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from the middle of pour fot to the baſe of the altitude 110 fot, ſhat multi- 
piyed by 5 is 550 fat,the which divided by rz, ytelds in the quotient 45fot 
L, to which adde 5 fot, the heigth from pour eve ts pour ft, the ſum is 
50 fot , the true heigth of that meaſure. : 

Oz ſapoſe the thz&d fall on the pat 6 of right hadow, the diff ante 
from the middle of pour ſtanding to the baſe of the altitude 24 fot, which 
multiplyed bp 1 2, makes 288, divided by 6, the quotient ts 48 fot, to 
which 5 fot added, the ſuppoſed heigth from your eye to the ground is 53 
fot, the hetgth of that altitude. | 

ote in every wozking, whether the ground at pour ſtanding be le- 
vell oz not with the baſe of the altitude, if it be either hi q lower 
fhen the baſe, the plum line falling on the line of lebel, will tell pou what 
part of fye baſe is le be ll with pour eye. 


A generall rule to meaſure the length or diſtance of the parts 
or part of any Altitude. 


You muſt firſt find out the heigth of either part ol the thing you woul 
meat ure, by the rules afozeſatd, in taking the length oz beigth of the top 
and baſs of the ſame,abating the lefſe out of the moꝛe, the remain is pour 
deſtre. Oz ſetting up perpendirularly a Gunners Javelin, Þalbard 9} 
{:afe, divided into equall parts, a little within the length of the heigfh o 
the altitude yo! would weaſure, moving your ſelfe from the ſame back- 
wards, either lying on your back,oz toping po.ir epe low towards the 
gi ond, til vou can eſpy the extream tops oz ends of tho altitude and ſtaffe 
m a ſtreigit line from your exe, and then not moving your epe, view the 
lowolt pai t ofthe ſame thing you would meaſure, and ſuppoſe the viſu. 
all line cut oꝛ paſſe by the third part oz diviſton of the ſtaffe, which ima- 
gin to bee divided into 8 equall parts, oz 8 fot the length there; ano that 
the diſtance from your eye to the baſe of ye faffe is 18 fot, and the di- 
tauce ft on pour epe to the b aſe of the altitude is 1 20 fot,frame the rale 
vi zap ing, if 15 fot the ſpace from pour eye to the ſtaſte pteld 120 fot, 
which is we diſtance to the baſe of the altitude, what will z fot { multi⸗ 
ply 120 by 2, ariſeth 360, divide by 18, the quotient is 20 fot,the heigth 
vi that part of the altitude pou deſire to meaſure. 


A Rule how by the degrees of the Quadrant by knowing a 
part or proportion of the baſe or lowelt part of any Altitude 
to find out the heigth of the tame. 

Gs ſo nere to the ſhing whole heigfh you would meaſure, ſetting the 
rule to your epe, ſo as the plum line falling on the line of Tr oint 
quail with the baſe of tyt altitude, oꝛ elſe note lome mark of the al itudes 
ae, where pour yiſuall ſight points ar the thz&d falling on the line of 
veil; then raiſe the quadzant higher, ſo ſtanding ſtill as the fþ2&0 may 


þ 


do the Art of Gunnery. 175 
fall on the firſt degrer thereof ,and loking f1020w the ſights, mar lwhere 
the viſuall line points at, the diſtance between thoſe ftwoumks is ts d 
meaſured. And laſtly lifting up pour I nad2ant, tcholding the top there- 
of tho2ow the ſights, mark upon what degre the th2&d falle gh: aud ſo 
by knowing the diſtance ano hcigth of 4 firſt degree, you may raſup bp 
the golden rule finde ont the heigth of the altitude. Crample. Sap 02 
ſuppoſe the fh2&d fatieth on the ſixth degree of ſhe qu⸗dꝛe nt. When pon be⸗ 
hold the top thereof thozow the viſuali ſights, aud the known diſtance 
of one degree is 8 fot, then ſay, ii one dearg pœld $ fot, what fir { you! 
ſhall have 48 fœt, the true heigth thereol. 


How you may by a Cunners Iavelin or Halbard,or any firaight 
ftaffe,find out any approachable heigch by the ſhadow. 


Sup;oſe the Gunners Javelin be 8 fot in length, ſet the fame np pet⸗ 
pendicularly, and meaſure the length of the ſhadow the ſame caffs, wht) 
meaſure ſuppoſe to be 12 fat : Then meaſure the length ol the altitudes 
ſhadow, which ſuppoſe to be 60 fot, Then framing the rule of pꝛopoꝛti⸗ 
on, ſaying, if 12 fot known ſhadow peeld $ fot heigth, what 60: and ſa 
multiplying 60 by 8, and dividing by 12, the quotient is 30, ſhewing the 
heigth of the altitude is wit 40 fot in heigth;the like rule is in Vegetios. 


Another way without ſhadow by any ſtreight thing perpen- 
dicularly erected to finde out the heigth of any ap- 
proachable Altitude, 


Set up a ſfaffe oz Gimners Javelin perpendic:larly as afoze-ſamwhat 
within fhe length of the altitude, going from the ſame , and lying on 
rour back, move pour ſelfe to oz from the ſame, till you can eſ 4 | be- 
ry end of the Javelin , and the top of the mark in a ſfremht me from 
your eye: Suppoſe the diſt ante from pour eye to the ſtaffe 12 fot, and 
the diſtance from your eye to the baſe of the altitude 6 fot, and the 
beigth of the Javelin 8 fot ; ſay if 12 fot the ſpace from your eye to the 
ſaffe pe&ld 8 fot heigth, what will o fot (the diſtance from pour eye to 
the baſe of the altitude?) Pultiply and divide, your,quotient is 40, as 
afoze, ſhe wing the altitude of the thing to be meaſured. Thelike rule is 
tn Paſter Digs his Geometricail Eo called Pantometria, who ſheweth 
alſo in the lame, how by any two ſtaves of cquali length ioyned in aright 
angle ſquirewiſe, yo.1 map find any altitude, by ſetting the one end there- 
of to pour eye, going tooz fron the thing to be meaſured, untill pou can 
by the points oꝛ ends of the other ſtaffe with one eye view both the baſe 
and top of the altitude, making a mark at the midſt of your ſot, the di⸗ 
ſtance - om that mark to the baſe is the tuſt heigth of the thing you ſerke 
to mealure. 

anp mo warce there be to find ont heig lh, both by the Quadzank, 
Pane N- 2 * ſq me, 


* 
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ſquire, triangle, glaſſe, ſtaffe, it. which J let paſſe : the unerperienced by 
tyeſe few —— may the ſoner attain the reſt. 4 * 


How you may by the help of the Quadrant ſromany plain plat-- 
form know the diſtance — from to any mark you are 
tO mog t at. ; 


Lay your quad ant flat upon ſome low ſtole, oꝛ take a ſhozt ſtaffe with. 
a skrew in the end thereof, ereting the ſame perpendicularly, and put the 
Quadꝛzant upon the ſame sk2ew; then by the edge of the rule tur nung the 
ſame to the mark whoſe diſtance you would meaſure, oz thozow the vi⸗ 
ſua ſights on the rule eſpy the mark, and at your ſtanding ſet up a Gun⸗ 
ners ſtatfe oz Javelin ; then turning your body croſſe the ſame, not alte- 
ring the rule and quadzant by the line of levell, on fhx edge of the qua- 
d2ant eſpy ſome other mark athwart the firſt, and (ct up the ſecond ſtate 
the diſfance whereof ſuppoſe to be oo fot ; then comming to tbe firſt ſta- 
tion where the quadzant is placed, viewing by the edge of the rule tho- 
20w the viſuall lights, ſome other mark tn a ſtreight line back from pour 
firſt ſtation, e diſtance ſuppoſe 100 feet, and there ereit up the third 
affe, and ſo the fir ſt and the third ſfaffe will be in a ſtreight line with the 
mark, then with a ſquire oz removing the quadꝛant to the; ſtation, tur: 
ning the right angle oz line of levelt overthwart towards the 2 tation,ſlo 
as the viſuail line may be paralell to the line that croſſeth from the 1 ſta- 
tion to the 2, there ſet up the 4 ſtaffe, ſo as the Liſuall line paſſing from 
the lame, and runmng by the ſecond ſtafte, may croſſe the mark oz end in 
a point thcre with the fir ſt viſuall line, the diſtance between theſe two 
lait ſtations — — 65 fort, the ſtaves thus placed in oꝛder abate 60 fœt, 
the diſtance between the firſt and ſecond ſtation from 65 the diſtance be 
wen the 3 and 4 ſtaves, the remain is 5 for your deviſoz ,then multiply 


pe ſaid 65 by 200, the diſtance from the firit to-the third, ariſefh 6 
te. which divided by 5 the quotient is 1300 ft, the diſtance fromthe 


. — 
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firſt affe, to ſue mark. Behold the figure befoze, where the t ypher O, 

repzeſents the mark, the unite r pour firſt ſtaffe oz ſtation, the e2 

the 2 * ſtaſte, the figure 3 the third ſtaffe, and the figure 4 ſhe fo irh 
ane. 


How you may another way by the quadrant and yOur Gun- 
ners ſtaffe divided into even portions, tell the diſtance to any mark 
neer hand that you are to ſhoot at. 


Set the angle ol pour Quadꝛant upon the berp point oz top of pour 


pour ruler eſpy the mark whoſe drifance you deftre to meaſure, letting a 
ong thꝛerd oz ſmall line f ali to the ground from the. center of the quadzant 
whereon the plum line hangs , which fh2eed muſk bo dzawn along the line 
of levell oz edge of the quadꝛant to the ground, mat king where the th2e&ed 


the rule of the quadzant : and lok what p2opoztion that part of ground be- 
tween the ſtaffe and where the th2&d pointed at, hath to the ſtaffe, the 
ſame p2opoztton ſhall the length to the mark have to the heigth oz length 
of the ſkatts. R N 

| x 2 mPle, 

The Gunners ratte A B, ſuppoſe to be eight fat long, and ſhe diſtance 
between the ſfaffe and the ground where the th2&d points you to (being 
the ſpace CB) is but 8 inches, therefoze lak what pzopoztion C B beareth 
to the length of the ſtaffe (which reduced into inches will be 96 inches) 
the ſame pꝛopoꝛtion the lengfh to the mark D have to the ſtaffe, 
which by the Golden rule is thus found. If 8 inches peeld 96 inches, 
what will 96 inches? multiply 96 bp 96 ariſeth 9215 inches, divided by 
$, ptelds tn the quotient 1152 inches, the diſtance from the ſtaſte to the 
maik: and note that the higher the pole oz ffaffe is, the further. may von 
meaſure by fhig rule; beheld the figure. 


H52 yiches 


Q 3 


ſtatfe, the ſaid ſtaffe perpendicularly erected, and thozow the ſigbts on 


points at on.the ground, beholding the mark thozow the viſuali ſights tn. 


+* 


118 Principal points belonging 


How you may by a Gunners Quadrant readily meaſure the 
length of any wall or curtaine, or the diſtance berwixt any 
two marks in the ſame» 


Oo directly tewards one of the ſaid marks, that by ſuppolition pou 
are diſtant from the ſame about the length betwixt te two marks whoſe 
diſtance pou would meaſure, laying pour quadꝛant flat upon ſome ſtale, 
02 —— he lame upon the skrew of the affe afozenamed per pendi⸗ 
cularly ereued, moving the ſame to oz from fhc mark pou ffano againſt, 
placing the quadzant ſo, as the viſuall ſight paſſing from the center of the 
gt22ant by the line of levell, map dire pou to the ſaid mark, and the 
viſtzaii line paſſing from the center of the quadzant by fhe 12 point oz di⸗ 
viſton ol the (cale which is the hipothemiſall tine, map dired pou to the 
other maik; and then the length of your ſtanding to he mark which the 
line of levell directs pon to, is from the ſame iuſt the diſtance between 
the two marks you mean to meaſure. Then loking athwart by the other 
edge of the qu-:d2ant, oz th2ough the fights on pour rule, eſpy ſome other 
mark on the ground diretly againſt the mark you meane to meaſure, and 
tye viſualſ line paſſing between pour ſtation and the ſaid mark will be pa⸗ 
ralel to the wall oz line paſſing between the two marks whoſe diſtance pou 
would mealure, Then removing pour quadzant befoze the ofher mark, 
placing the ſame ſo as the lino of levell may dire you to fhe ſaid mark, 
and the line paſſing by pour ſights on your ruler may dired pou to pour 
fi: ſt ſtation, the diſfance betwirt your two tations being meaſuted, is 
the iuſt ſpace betwixt ſhe two marks pou ſ&k to meaſure, as the demon: 
ſtration hercunder ſheweth , where the line A B ſheweth the length oz 
diſtance 4 would meeſure, ſuppoſed to be 100 paces, and the like number 
is found both in the line C, as alſo in the lines C A ano D B, which 
p20bes the woꝛk to be truly w2onght. 


A 0oo paces B 
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How you may by the former coneluſion at one ſtation meaſhre 
| the diſtance to bork the former marks. 

The diſtence from pont ſtnwing C to the mark A, which the line ul 
level direts you to, is jſt 100 paces, ſhat ſamm e ſquared makes 1cooo 
paces. The like nunber of paces is found in the line A B, being multi- 
plied in it ſeife: theſe two ſunnnes being ioyned togrther, makes 20090 
paces, the quadzant rot tyereof is 141 paces and almoſt a half, ſhewing 
the true diſtance from pour ſtanding to your fartheſt mark B. 

Lhe like ozder you muſt obſerve to know the iuſt length of = 
ladder, to ſcale the wall of any Caſtle, Tower, oz Town 
taking the heiglh of the ſaid wall with your quadzant, oz ofycrtvtſe 
id 4 een taught, multiplying that meaſure in it ſelf, and 
likewiſe = 22g operon rn khe ladder ( oz the . 
between the bale of pn and (hl part of grams tehers the fot of the 
ladder ſtands) in it ſelf, adding thoſe two ſunnnes together, ertraiting 


* the ſquare ref thereof, pour quotient will tell pou ſhe of 


pour 
ſcaling ladder. Oz by knowing the length of your ſcaling ladder and the 
heiglh ol the wall, multiplying every number in it ſelfe as ara eſatd, aba 
ting the le ler ſumme from the greeter, the quadzant rot of the remain is 
the diſtance of the ground from the fat of the ladder to the baſe of d wall. 
Oz by knowing the length of the ſcaling ladder, and the length of the 
ground from the fot of the ladder to the baſe of the wall, pou may finde 
out the heigth of the wall in multiplying each number in it ſelf,abating the 
leer ſumme out of the greater, extracting the ſquare rot of the rename, 
the quotient will anſwer pour demand, as is demonſtrated and pꝛoved in 
the 47 pꝛopoſition of the firſt bok of Ewclids Elements, 


How you may by the aid of two Staves or Gunners Javelins 
perpendicularly erected, by knowing the diſtance from your ſtanding 
to the middle part betwixt any two marks, meaſure the 

diſtance betweene the ſaid marks, 
Adnnt the line A B is the two marks whole diſtance J would meaſure, 
and the line C D is the known meaſure to the middle part betwaxt the ſaid 


